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LETTEE 

FROM 

THE  SECRETARY  OF  THE  TREASURY, 

TRANSMITTING, 

Tn  compliance  with  section  4690,  Eevised  Statutes  of  the  United  States^  the  report  of  the  Superintendent 
of  the  United  States  Coast  and  Geodetic  Survey^  showing  the  progress  made  during  the  fiscal 
year  ending  June  30, 1883. 


December  19,  1883. — Ordered  to  lie  on  the  table  and  be  printed. 


Teeasxjby  Department, 

December  18, 1883. 

Sir:  In  compliance  with  section  4690,  Eevised  Statutes  of  the  United  States,  I  have  the  honor 
to  transmit  herewith,  for  the  information  of  the  Senate,  a  report  addressed  to  this  Department  by 
J.  E.  Hilgard,  Superintendent  United  States  Coast  and  Geodetic  Survey,  showing  the  progress 
made  in  that  work  during  the  fiscal  year  ending  June  30, 1883,  and  accompanied  with  a  map  illus¬ 
trating  the  general  advance  in  the  operations  of  the  Survey. 

Very  respectfully. 


Hon.  Oeoroe  F.  Edmunds, 

President  of  the  Senate. 


H.  F.  FEENCH, 

Acting  Secretary. 
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345. 
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DENNIS,  W.  H.,  ASSISTANT.  Topographic  re-survey  of  Now 
London  and  vicinity,  p.  23;  in  office  of  assistant  in  charge  of  office. 
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DEPARTMENTS  OF  THE  GOVERNMENT.  CharU  supplied  to, 
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department  of  THE  INTERIOR.  Report  on  voriflcation  of 
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depths  for  the  HARBORS  ON  THE  COASTS  OF  THE 
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No.  10,  pp.  253-272. 
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P.25. 
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etatioDS  In  the  Western  States,  pp.  3,  4,  66;  of  the  University  of 
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p  49. 
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DETIC  SURVEY,  W.  B.  MORGAN,  p.  74. 

DISCOVERIES  AND  DEVELOPMENTS.  Referred  to  in  Parti, 
pp.  1,  5. 
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SURVEY  CHARTS  AND  PUBLICATIONS  OF  THE  LIGHT- 
HOUSE  BOARD  FOR  THE  PACIFIC  COAST,  p.  29. 

DISCUSSION  OF  MAGNETIC  OBSERVATIONS  AT  THE 
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323-365. 

DISTRIBUTION  OF  SURVEYING  PARTIES  ON  THE  AT- 
LANTIC,  GULF  OF  MEXICO  AND  PACIFIC  COASTS,  AND 
THE  INTERIOR  OF  THE  UNITED  STATES,  DURING  THE 
FISCAL  YEAR  ]882-'83.  Appendix  No.  1,  pp.  77-84. 

DISTRICT  OF  COLUMBIA.  Progresa  of  detailed  topographic 
survey  of,  3;  continuation  of  survey,  p.  37. 

DIVISIONS  A,  B,  C,  D,  OF  COAST  PILOT.  Reference  to  en¬ 
graving  views  for,  pp.  28.  29. 

DIVISION  OF  INSTRUMENTS  AND  REPAIRS.  See  Appendix 
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DONA  BAY,  FLA.,  p.  47. 

BONN,  F.  C.  Hydrographic  Division,  Coast  and  Geodetic  Survey 
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Section  II,  p.  32 ;  in  Section  VI,  p.  45. 
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DUCK  CREEK,  DELAWARE  BAY.  Tide-gauge  at,  p.  32;  width 
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ENDEAVOR  (steamer).  Use  of,  in  Section  II,  pp.  32,  33;  in  Sec¬ 
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ESHLEMAN,  E.  Instrument  Division,  Coast  and  Geodetic  Survey 
OflEice.  Reconstruction  of  theodolites  82  and  127  by,  Appendix  No. 
4,  p.  IIL 

ESQUIMALT,  ALASKA,  p.  60. 

ESTIMATES.  Explanation  of,  pp.  8,  9;  in  detail,  pp.  9-11. 
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FIELD  AND  OFFICE  WORK  OF  THE  UNITED  STATES 
I  COAST  AND  GEODETIC  SURVEY  FOR  THE  YEAR  END¬ 
ING  JUNE  30.  1883.  Statistics  of,  Appendix  No.  2.  pp.  86,  86. 
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STARS,  p.  6;  see.  also.  Appendix  No.  18,  by  George  Davidson, 
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Great  Falls  of  tho  Potomac  for,  pp.  3,  38;  in  Connecticut,  pp.  21, 
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FRANKLIN  PUBLIC  SCHOOL.  KANSAS  CITY,  p.  66. 

FREMONT.  JR., JOHN  C..  MASTER,  U.  S.  N.  Services  in  Section 
n,  pp.  24, 26 ;  see,  also,  Appendix  No.  5,  p.  118 ;  observations  of  cur¬ 
rents  at  stations  near  the  entrance  of  Cbesapeahe  Bay  and  thence 
southward,  p.  38 ;  enrrent  observations  at  stations  off  Jupiter  In¬ 
let,  Fla.,  pp.  45, 46. 

FRENCH,  HON.  H.  F.,  ACTING  SECRETARY  OF  TREAS¬ 
URY.  Letter  transmitting  to  Congress  Report  of  Coast  and  Geo¬ 
detic  Survey  for  year  ending  June,  1883,  p.  iii. 

FRENCH,  G.  R.,  ENSIGN,  U.  S.  N.  Services  in  Section  II,  p.  34. 

FRENCH,  W.  B.  In  office  of  assistant  in  charge  of  the  office. 
Appendix  No.  4,  p.  94. 

FUCA  (steam-launch).  Services  in  Section  XI,  p.  59. 

FUCA  STRAIT,  WASH.  TER.  Progress  of  survey  of,  pp.  3,  58; 
reference  to,  in  estimates,  p.  10. 

G. 

GALVESTON,  TEX.,  p.  50. 

GALVESTON  ENTRANCE,  TEX.  Hydrography  of  coast  near, 
pp.3.50. 

GALVESTON  ISLAND,  p.  51 ;  search  for  triangiilation  points  of 
survey  of  1853--'56,  p.  51. 

GARDINER’S  BAY.  Examination  for  triangiilation  points  in 
vicinity  of,  and  re-survey  of.  24,  pp.  2,  23,  24. 

GARDINER’S  ISLAND  AND  LIGHT  HOUSE,  pp.  23.  24. 

GARDINER.  UMPQUAH  RIVER,  OREGON,  p.  58. 

GARLAND,  H.  R.,  RECORDER.  Services  in  Section  II,  p.  2,5. 

GARST,  PERRY,  LIEUTENANT,  U.  S.  N.  Preparing  for  sum¬ 
mer’s  work  at  Olympia,  Wash.  Ter.,  Appendix  No.  5,  p.  113 ;  relieved 
from  duty  on  Coast  Sifrvey,  p.  114. 

GEDNEY,  C.  D.  Services  in  Section  XVII,  p.  71 ;  in  office  of 
Superintendent  of  Coast  and  Geodetic  Survey,  p.  74. 

GEDNEY  (steamer).  Use  of,  in  Section  n,  pp.  20, 25;  in  Section  IX, 
pp.  50. 51 ;  see  Appendix  No.  5,  pp.  113, 114. 

GENERAL  EXPENSES,  ESTIMATES  FOR,  p.  11. 

GEODESIC  LEVELING,  pp.  4,  64,  65;  reference  to,  in  estimates, 
p.  10 ;  westward  from  Saint  Louis  towards  Kansas  City.  Mo.,  p.  68. 

GEODETIC  OPERATIONS.  Observations  on,  p.  1 ;  in  Western 
States,  p.  4;  in  New  Hampshire,  p.  15;  in  Vermont,  p.  16;  in  New 
York,  pp.  29,  30  ;  in  New  Jersey,  p.  30;  in  Pennsylvania,  p.  36;  in 
West  Virginia.  Ohio,  Kentucky,  pp.  39,  40,  63 ;  in  California,  pp. 
52,  55-57 ;  in  Kentucky  and  Tennessee,  p.  62 ;  in  Indiana  and  Illi¬ 
nois,  pp.  63.  64;  in  Wisconsin,  p.  65;  in  Missouri,  p.  67;  in  Nevada 
and  Utah,  pp.  68,  69 ;  in  Colorado,  p.  60. 

GEORGIA.  Operations  on  coast  of,  p.  3 ;  reference  to  base-lipe  in, 
pp.  39.  48. 

GERDES,  F.  H.,  ASSISTANT.  Recovery  and  marking  of  triangu¬ 
lation  points  on  the  north  shore  of  Long  Island,  between  Hemp¬ 
stead  Harbor  and  Horton’s  Point,  N.  Y.,  p.  26. 

GIBSON.  F.  M.,  CAPTAIN  SEVENTH  CAVALRY,  U.  S.  A.  Ac¬ 
knowledgment  of  obligations  to,  p.  71. 

gilbert,  N.  Y.  State  survey  station,  p.  30. 

GILBERT,  J.  J.,  ASSISTANT.  Observation  of  transit  of  Venus 
at  San  Francisco  station,  pp.  58, 54  ;  continuation  of  the  (riangula- 
tion  of  Hood’s  Canal,  Pnget  Sound,  Wash.  Ter.,  p.  59. 

GOFFS  ISLAND,  p.  24. 

GOODFELLOW,  EDWARD,  ASSISTANT,  Reference  to  stones 
to  mark  position  of  astronomical  station  at  Utah  placed  in  1868-'60 
by,  p.66;  assistance  rendered  in  compiling  present  report,  p.  74; 
deacripti've  catalogue  of  publications  relating  to  the  Coast  and 
Geodetic  Survey  and  to  standard  measures,  compiled  by,  Appen¬ 
dix  No.  6,  pp.  121-135. 

Goshen  point,  fisher  s  island  sound,  p.21. 

GOSI-UTE  station,  UTAH,  p.  68. 

Gould  station,  ohio,  p.  es. 

GOULDSBOROUGH  bat.  Progress  df  soundings  off,  pp.  2, 13, 14. 

Governor  dick.  Trlangulatlon  station  in  Pennsylvania,  p.  36. 
Grafton,  w.  va.,  p.  64. 

Graham,  a.  B.  Drawing  Division,  Coast  and  Geodetic  Survey 
Office,  Appendix  No.  4,  p.  100. 

**  GRAND  TERRE,”  STATION  OF  1876,  p.  48. 


GRANGER,  F.  D.,  ASSISTANT.  Services  in  Section  IT.,  p.  32; 
continuation  to  the  westward  of  the  primary  triangulation  in  Mis¬ 
souri  near  the  thirty-ninth  parallel,  pp.  67,  68. 

GRAVITY  DETERMINATIONS.  Progress  of,  pp.  2, 4, 6, 36, 71, 73 ; 
see  also  Appendix  No.  19,  by  C.  S.  Peirce,  Assistant. 

GRAY,  E.  Tidal  observations-at  Saucelito,  Cal.,  p.  55. 

GRAY’S  HARBOR.  WASH.  TER.  Survey  of,  pp.  3, 58, 69. 

GREAT  BRIDGE.  SAINT  LOUIS,  MO.,  p.  64. 

GREAT  CASPAR  STATION,  CAL.,  p.  57. 

GREAT  FALLS,  OF  THE  POTOMAC.  Special  survey  near,  for 
U.  S.  Fish  Commission,  pp.  3,  38. 

GREAT  LAKES.  Connection  of  triangiilation  between  Atlantic 
coast  and  the,  p.  I ;  connection  of  triangulation  of  Hudson  River 
and  Lake  Champlain  with  the,  pp.  2,  29,  3U. 

GREAT  VALLEY  OF  CALIFORNIA,  p.52. 

GREAT  WASS  ISLAND,  ME,,  p.  13. 

GREENPORT,  LONG  ISLAND,  pp.  24,  26. 

GREENSBUKG,  GREENE  COUNTY,  KY.,  p.  62. 

GREENVILLE,  BOND  COUNTY,  ILL.,  pp.  64,  65. 

GREENVV'^ELL,  W.  E.,  ASSISTANT.  Reference  to  tertiary  trian- 
golation  in  1878  by,  p.  53. 

GREENWICH,  ENGLAND.  Observatory  reference  to,  p.  6. 

GRIFBTN,  THOMAS  D.,  ENSIGN,  U.  S.  N.  Services  in  Section 
II,  p.  22. 

GROTON,  CONN.,  p.  23. 

GROTON  LONG  POINT,  LONG  ISLAND  SOUND,  p.  22. 

GULF  COAST.  Geodetic  connection  between,  and  that  of  Atlantic 
and  Pacifle,  p.  1 ;  reconnaissance  for  geodetic  pnrposes  of,  to  At¬ 
lanta,  Ga.,  pp.  3,  48 ;  reference  in  estimates  to  tidal  and  magnetic 
observations  on,  p.  10. 

GULF  OF  MEXICO.  Model  of  bottom  of  Atlantic  coast  and,  con¬ 
structed  at  Coast  and  Geodetic  Survey  Office  and  exhibited  at  In¬ 
ternational  Fisheries  Exposition,  London,  p.  8;  reconnaissance  for 
geodetic  purjioses  between,  and  Atlanta,  Ga.,  p.  48,  distidbution 
of  surveying  parties  upon  the  Atlantic,  and  Pacific  coasts,  daring 
fiscal  year  1882-’83,  Appendix  No.  1,  pp.  77-84;  tides  of,  see  Ap¬ 
pendix  No.  4,  p.  98. 

GULF  STREAM.  Progi-ess  of  deep-sea  sonndings  across,  pp.  2, 
17-20 ;  reference  to,  in  estimates,  p.  10 ;  referenoo  in  estimates  to 
current  observations  in,  p.  9;  ciiri'ent  observations  in,  pp.  38,45. 

GULL  ROCKS,  PIGEON  HILL  BAY,  ME.,  p.  14. 

GUNSTOCK,  N.  H.  Station  on,  p.  15. 

GUTHRIE,  KY..  p.  66. 

H. 

HAGERSTOWN,  MD.  Geodesic  leveling  near,  pp.  63, 64. 

HALIFAX  STATION,  WINDHAM  COUNTY,  VT.,  p.  16. 

HALL,  F.  B.,  AID.  Services  in  Section  II,  p.  27. 

HALL  STATION,  TENN.,  p.  62. 

HALTER.  R.  E.,  ASSISTANT.  Topography  of  the  shores  of 
Nueces  Bay ;  triangulation  iu  the  vicinity  of  Matagorda  Bay  ; 
measurement  of  a  base  of  verification,  and  observations  for  azi¬ 
muth,  p.  51. 

HAMBURG  STATION,  SUSSEX  COUNTY,  N.  J.,  p.30. 

HAMILTON  STATION,  N.  Y.,  p.29. 

HAMMOCKS  (THE),  LONG  ISLAND  SOUND,  p.  21. 

HAMPTON  ROADS.  VA.  Topographic  survey  near,  pp.  3, 28, 38. 

HANUS,  G.  C..  LIEUTENANT,  U.  S.  N.  Development  of  danger¬ 
ous  rock  in  Surge  Narrows,  Peril  Strait,  Southeast  Alaska,  p.  5 ; 
continuation  of  the  hydrographic  re-survey  of  Lower  Delaware 
Bay,  p.  34 ;  see  also  Appoudix  No.  5,  p.  115. 

HARBORS  ON  THE  COAST  OF  THE  UNITED  STATES.  A 
table  of  depths  for  the,  Appendix  No.  7,  pp.  137-237. 

HARMONIC  ANALYSIS  OF  THE  TIDES  AT  SANDY  HOOK. 
By  Prof.  William  Ferrel,  Appendix  No.  9,  pp.  247-251. 

HARMONY  STATION,  WIS.,  p.  66. 

HARNEY,  LAKE,  FLA.  Description  of,  pp.  42, 43. 

HARPF^R,  CAPT.  T.  Acknowledgment  of  courtesies  extended 
by.  p.  40. 

HARPER,  JAMES  S.,  RECORDER.  Services  in  Section  XIV,  p. 
65. 

HART  ISLAND,  N.  Y.,  p.26. 

HARTFORD  (U.  S.  steamer).  Reference  to,  p.  73. 

HARTLIN  STATION,  ILL.,  p.  64. 

H  A SSLER  ^steamer).  New  boilers  for,  reference  to  in  estimates,  p. 
9 ;  use  o^  in  Section  XII,  p.  60;  see  Appendix  No.  5,  p.  114. 
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HASSLER  EQUATORIAL.  Reference  to  use  of,  in  Section  XVI,  I 
p.  70.  I 

HARVARD  COLLEGE  OBSERVATORY.  Reference  to,  p. «.  ' 

HATTERAS,  CAPE.  Soundings  off,  pp.  10,  40;  observations  on  I 
winds  off,  p.  19. 

HAVERHILL,  SCIOTO  COUNTY,  OHIO,  p.63,  ] 

HAYSTACK  MOUNTAIN,  WILMINGTON,  VT.,  p.  16. 

HA  YTI.  Soundings  near,  p.  46. 

HEAD  HARBOR  ISLAND,  ME.,  p.  13. 

HEALD,  E.  D.  F.,  LIEUTENANT,  U.S.  N.  Hydrographic  re-sur* 
▼ey  of  Saint  John's  River  and  Bay,  p.  42 ;  command  of  the  schooner  | 
Eagre,  Appendix  No.  5,  p.  115.  ^  i 

HEARD  STATION,  MO.,  p.  67.  | 

HELDERBERG  STATION.  N.  Y.,  pp.  29, 30.  ' 

HEMPSTEAD  HARBOR.  Progress  of  work  near,  p.  2;  marking 
of  triangulation  points  near,  p.  26. 

HENDERSON,  KY.,  p.  66. 

HENDERSON,  C.  W.,  LATE  IN  COMPUTING  DIVISION,  j 
COAST  AND  GEODETIC  SURVEY.  Reference  to  death  of,  | 
Appendix  No.  4,  pp.  95, 97.  j 

HERBERT,  W.  A^ ACCOUNTANT  IN  COAST  AND  GEO  I 
DETIC  SURVEY  OFFICE,  p.  74. 

HEREFORD  INLET,  NEW  JERSEY  COAST,  p.  31. 
HERGESHEIMER,  EDWIN.  ASSISTANT.  Topographical  sur- 
vey  of  Fisher’s  Island,  Long  Island  Sound, p. 21;  standard  topo¬ 
graphical  drawings  by ;  Appendix  No.  14.  pp.  367-368.  1 

HERGESHEIMER,  JOSEPH,  SUB  ASSISTANT.  Topographic  j 
and  hydrographic  survey  of  the  west  coast  of  Florida  between  i 
Charlotte  Harbor  and  Tampa  Bay,  p.  47 ;  see  also  Appendix  No*  I 
5,  p.  114. 

HERSCHEL,  LIEUTENANT-COLONEL,  ROYAL  ENGINEERS. 

Reference  to  pendulum  operations  by,  p.  72. 

HIGHLANDS  OF  N  A VESINK.  Additional  topographical  details 
to  original  sheets  of  the  survey  of  the  New  Jersey  coast  between, 
and  Tom’s  River,  p.  3L 

“HIGH  POINT  TEBO  ’  STATION,  MISSOURI,  p.67. 

HILGARD,  J.  E..  SUPERINTENDENT  UNITED  STATES 
COAST  AND  GEODETIC  SURVEY.  Report  for  year  ending 
June  30, 1883,  submitted  to  Hon.  Chas.  J.  Folger,  Secretary  of  the 
Treasury,  pp,  1-74;  letter  from  Secretary  of  the  Interior  to,  on 
boundary  line  of  Wyoming,  p.  7L 

HILL,  C,  B.,  RECORDER.  Services  in  Section  X,  pp.  53,  54,  56 ;  in 
Section  Xn,  p.  61 ;  special  operations,  p.  73. 

HILLSBOROUGH,  FLA.,  p.  45. 

HITCHCOCK  (steamer).  Use  of, in  Section  VIII,  p. 49;  s«*e  also  • 
Appendix  No.  .5,  p.  114. 

HOBOKEN,  N.  J.  Pendulum  experiments  at,  pp.  2, 6, 27, 36, 42. 
HODGKINS,  W.  C.,  SUBASSISTANT.  Topographic  re-survey  of 
the  north  shore  of  Long  Island  Sound  to  the  Postward  of  Thames 
River,  p.  22 ;  survey  near  Sabine  Pass,  La.,  p.  49. 

HOILE  STATION,  ILL.,  pp.  64.  65. 

HOLDEN,  PROF.  EDWARD  S.,  DIRECTOR  OF  WASHBURN  I 
OBSERVATORY.  In  charge  of  observation  of  total  eclipse  of  | 
the  sun  in  South  Pacific  Ocean,  p.  72. 

HONG  KONG,  CHINA,  p.  72. 

HONOLULU,  SANDWICH  ISLANDS.  Pendulum  observations 
at.  pp.  6, 73 ;  reference  to  tidal  observations  at,  p.  73;  see  also  Ap¬ 
pendix  No.  4,  p.  97. 

HOOD’S  CANAL,  WASH.  TER.  Progress  of  triangulation  of; 
pp.  3,  59. 

HOOVER,  D.  N.  Engraving  Division,  Coast  and  Geodetic  Survey 
OflBce,  Appendix  No  4,  p.  103. 

HORTON’S  POINT,  N.  Y.  Progress  of  work  at,  p.  2;  triangula* 
tion  points  near,  p.  26. 

HOSMER,  CHARLES,  ASSISTANT.  Topographic  and  hydro- 
graphic  re-survey  of  the  eastern  part  of  sooth  shores  of  Long 
Island  Sound,  pp.  23,  24;  of  the  western  shore  of  Long  Island 
Sound,  p.  26  ;  see  also  Appendix  No.  5,  p.  115;  in  ofiSce  of  assistant 
in  charge  of  the  office,  Appendix  No.  4,  p.  94. 

HOWARD  STATION,  MB.,  p.  13. 

HOWLETT  STATION.  NEAR  SYRACUSE,  N.  Y.,  p.  30. 

HUDSON  RIVER.  Progress  of  triangulation  near,  pp.  2, 29. 
HUGHES,  EDWARD  M.,  LIEUT.,  U.  S.  N.  Hydrographic  re-sur¬ 
vey  of  Gardiner’s  Bay  and  approaches,  south  coast  of  Long  Island 
Sound,  pp.  24,  25;  see  also  Appendix  No.  5,  p.  113;  hydrography 
of  the  coast  of  Texas  from  Galveston  entrance,  eastward,  pp.  50, 

51 ;  in  command  of  the  Gedney,  Appendix  No.  5,  p.  114. 


HUMPBACK  STATION.  VA..  p.89. 

HUNTER'S  POINT,  SARASOTA  BAY.  FLA.,  p.  47. 

HYDROGRAPHIC  DIVISION,  COAST  AND  GEODETIC  SUR^ 
VEY  OFFICE.  Reference  to,  p.4;  calls  for  work  on  Computing 
Division,  Appendix  No.  4,  p.  95;  special  report,  Appendix  No.  5, 
pp.  113-119. 

HYDROGRAPHIC  INSPECTOR,  p.  12;  reference  to,  in  estimates, 
p.  11 ;  report  of  the,  for  the  year  ending  June  30,  1883,  Appendix 
No.  5,  pp.  113-119. 

HYDROGRAPHIC  RE-SURVEYS.  Progrossof;  pp.2, 3;  of  Fisher’s 
Island  and  New  London  Harbor,  pp  21,  22;  of  Gardiner’s  Bay  and 
approaches,  south  coast  of  Long  Island  Sound,  p.  24 ;  of  western 
shore  of  Long  Island  Sound,  p.  26;  of  the  approaches  to  New  York 
Harbor,  p  26;  of  Delaware  Bay  and  River,  pp.  32,  33;  of  Lower 
Delaware  Bay,  p.  34 ;  of  Saint  John’s  River  and  Bar,  Fla.,  p.  42. 

HYDROGRAPHIC  SURVEYS.  Progress  of,  pp.  2,  3;  in  Narra^ 
guagns  and  Pigeon  Hill  Bays,  pp.  13,  14;  of  eastern  entrance  to 
Long  Island  Sound,  p.  20;  survey  of  Cape  Fear  River  entrance  and 
in  Croatan  and  Pamplico  Sounds,  p.  40;  in  the  vicinity  of  Cape 
Remain,  S.C.,  p.  41;  between  Jupiter  Inlet  and  Key  Biscayne,  p. 
45;  of  west  coast  of  Florida,  between  Charlotte  Harbor  and  Tampa 
Bay,  p.  47;  from  Monterey,  Cal.,  southward,  p.  53;  in  vicinity  of 
Point  Arena,  Cal.,  pp.  56,  57 ;  in  vicinity  of  Mendocino  City,  Cal.,  p. 
57 ;  of  Gray’s  Harbor  and  in  the  Strait  of  Fuca  and  Admiralty 
Inlet,  pp.  58,  59;  of  Southeastern  Alaska,  p.  60. 

HYDROGRAPHY.  General  statement  of  progress,  pp.  2,  3;  physi¬ 
cal,  p.  7;  off  south  coast  of  Long  Island  and  lines  of  deep-sea 
soundings  in  vicinity  of  Now  York  Bay  entrance,  p.  27;  venfica- 
tion  of;  for  Atlantic  Coast  Pilot,  p.  28;  of  coast  of  Texas,  ftom 
Galveston  entrance,  eastward,  p.  50. 

HYP.SOMETRIC  MEASURES  BY  SPIRIT-LEVEL.  THE  VER¬ 
TICAL  CIRCLE  AND  THE  BAROMETER,  MADE  IN  MARCH 
AND  APRIL,  1880,  BY  GEORGE  DAVIDSON,  ASSISTANT. 
Discussion  by  Charles  A.  Schott,  Assistant.  Results  of  observa¬ 
tions  for  Atmospheric  Rof ruction  on  the  line  Mount  Diablo  to 
Martinez,  California,  in  connection  with.  Appendix  No.  12,  pp. 
289-321. 

HYPSOMETRIC  OBSERVATIONS  NEAR  WASHINGTON 
CITY,  D.  C.,  p.  39. 


lARDELLA,  C.  T.,  ASSISTANT.  Continuation  of  the  topographic 
re-survey  of  west  shore  of  the  Delaware  River  and  Bay,  from  New 
Castle,  southward,  p.  35. 

ILLINOIS.  Exteusion  of  primary  triangulation  in,  pp.  4, 64-66 ;  de- 
teTmination  of  latitude  and  longitude  stations  in,  p.  63. 

INDIA.  Pendulum  obsen'atious  in  British,  p.  6. 

INDIANA.  Extension  of  triangulation  in,  pp.  4, 63 ;  determination 
of  latitude  and  longitude  of  stations  in,  pp.  63, 66. 

INDIANAPOLIS.  IND.  Longitude  of,  p.  67. 

INDIAN  RIVER,  FLA.  Navigation  of,  p.  43, 

INDIAN  RIVER  INLET,  FLA.  Progress  of  survey  of,  pp.  3,43, 
44 ;  survey  of  eastern  coast  of  Florida  from,  southward,  pp.  43, 44. 

INFORMATION  FURNISHED  FROM  THE  OFFICE  OF  THE 
COAST  AND  GEODETIC  SURVEY  IN  REPLY  TO  SPE¬ 
CIAL  CALLS  DURING  THE  YEAR  ENDING  JUNE  30, 1883. 
Appendix  No.  3,  pp.  87-92. 

INSTRUMENTS  AND  REPAIRS.  Reference  to,  in  estimates,  p. 
11 ;  see  Appendix  No.  4,  p.  Ill ;  Appendix  No.  6,  pp.  115-117. 

INTERNATIONAL  POLAR  COMMISSION  STATION,  POINT 
BARROW,  ALASKA,  p.  61. 

INTERIOR  DEPARTMENT  OF  THE  UNITED  STATES.  Veri¬ 
fication  of  the  survey  of  northern  boundary  of  Wyoming  Territory 
by  officers  of  the  survey  at  request  of  the,  pp.  L  L  70, 71. 

INTERIOR  STATES.  Geodetic  work  in,  mid  across,  pp.  3, 4. 

IRONTON,  LAWRENCE  COUNTY,  OHIO,  p.  63. 

ISLAND  HEIGHTS,  TOM’S  RIVER,  p.  31. 

J. 


JACKSONVILLE.  FLA.,  p.  42. 

JAMESTOWN  (U.  S.  S.).  Observations  of  Gulf  stream  by  officers 
of  the,  p.  19. 

JANESVILLE  STATION,  WI8.,p.65. 

J  A  PAN.  Determination  of  force  of  gravity  in,  pp.  1, 3, 6, 71, 72. 

J APAN  STREAM.  Current  observations  in,  p.  9. 

JARMAN’S  STATION,  VA.,p.39. 

JAVA  EARTHQUAKE.  Reported  by  tidal  obserrera,  pp.  55, 61. 
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JEFF.  DAVIS  PEAK.  Primary  triangulation  near,  pp.  68, 69. 
JEFFRIES,  ALFRED,  ENSIGN,  U.S.N.  Services  in  Section  I, 
p.  14 ;  in  Section  VI,  p.  42. 

JELLICO.  WHITELY  COUNTY,  KY.,  STATION,  p.  62. 

•JOE  FLOGGER  SHOAL.  ’  Examination  of,p.2a 
JOHNSON.  J.  A.,  ACTING  AID.  Services  in  Section  XV,  p.  68. 
JOHNSON  STATION,  WEST  OF  QUINCY,  LEWIS  COUNTY, 
KY.,  p.  40. 

JONES,  W.  O.,  ACTING  AID.  Services  in  Section  II,  p.  29;  in 
•  Section  VIII,  p.  48. 

JONESPORT,  ME..P.13. 

JORDAN,  J.  N..  ENSIGN.  U.S.N.  Services  in  SecUon  XI,  p.  69. 
JUNCTION  STATION.  FLA.,  pp.  43, 44. 

JUNKBN,  C.  Drawing  Division,  Coast  and  Geodetic  Survey  Office, 
and  in  office  of  Hydrographic  Inspector,  Appendix  No.  4,  p.  100; 
Appendix  No.  5,  pp  117, 118. 

JUPITER  INLET.  Hydrographic  sorvey  between,  anJ  Key  Bis* 
cajne,  pp.  8, 45 ;  current  observations  off;  pp.  3,  38, 45, 46. 

JUPITER  LIGHT-HOUSE.  Triangnlation  near,  pp.  43, 44. 
JUPITER  RIVER.  Topography  of,  p.  43. 

JK. 

KADIAK  ISLAND,  ALASKA.  Tidal  observations  at,  pp. 61,73; 
Appendix  No.  4,  p.  97. 

KANSAS  CITY,  MO.  Geodesic  leveling  near,  pp.  4,  68;  latitude 
of  station  at.  66, 67;  longitude  of,  p.  67. 

KANSAS-COLORADO  BOUND  ARY.  p.  69. 

KANSAS  PACIFIC  RAILROAD.  Surveying  camps  on  line  of,  p. 
69. 

KARCHBR,  LOUIS.  Drawing  Division,  Coast  and  Geodetic  Snr* 
vey  Office,  Appendix  No.  4,  p.  100. 

KASKASKIA  RIVER.  Geodesic  leveling  near,  p.  65. 

KATER  INVARIABLE  PENDULUMS.  Operations  of  the,  pp.  6, 
54,55,72. 

KATO,  PRESIDENT  OF  UNIVERSITY  OF  TOKIO,  JAPAN. 

Facilities  offered  officers  of  the  survey  while  in  Japan,  p.  72. 

KATZ,  E  M.,  ENSIGN,  U.aN.  Services  in  Section  II,p.32;  in 
Section  VT,  p.  45. 

KEARNEY,  S.  Instrument  Division,  Coast  and  Geodetic  Survey 
Office,  Appendix  No.  A  p.  111. 

KELLOGG,  FRANCIS  W.,  MIDSHIPMAN.  U.  a  N.  Services  in 
Section  II,  p.  25. 

KENDRICK  STATION,  MO.,  p.  67. 

KEKES A  W-C ARNES.  ALA.  Base-line,  p.  48. 

KENTUCKY.  Progress  of  triangnlation  in,  pp.  3, 4, 89,  40,  62,  63 ; 

determination  of  longitude  stations  in,  pp.  61, 62, 66. 

KENTUCKY  AGRICULTURAL  AND  MECHANICAL  COL* 
LEGE  AT  LEXINGTON.  Astronomical  station  in  grounds  of, 

p.61. 

“  KETTLE-BOTTOMS."  Examination  of  depths  of,  p.  28. 

KKW,  ENGLAND.  Pendulum  experiments  at,  p.  6. 

key  BISCAYNE  BAY.  Survey  of  Florida  coast  near,  pp.  44, 45 ; 

hydrographic  survey  between  Jupiter  Inlet  and,  p.  45. 

KEYPORT,  N.J.,p.8. 

KEt  WEST,  FLA,  p.  47. 

KILLINGTON  MOUNTAIN.  TrianguUtlon  station  on,  pp.  15, 16. 
king  peak,  HUMBOLDT  COUNTY,  CAL.,  p.  57. 

KNAPP,  HARRY  S  ,  ENSIGN,  U.  S.  N.  Services  in  Section  II,  pp. 
20/27;  in  Section  VI,  p.  47. 

Knight,  H.M.  Engraving  Division,  Coast  and  Geodetic  Survey 
Office,  Appendix  No.  4,  p.  103. 

KNOBNOSTER  station,  mo.,  pp.  67, 68. 

Knoxville,  tknn.,  p.  62. 

Koch,  E.,  sergeant,  U.  S.  a.  Tidal  observer  at  Fort  Trumbull, 
New  I»ndoD,  Conn.,  p.  23. 

KUMMELL,  CHARLES  H.  Computing  Divisidh,  Coast  and  Geo* 
detic  Snrvey  Offifp.  Appendix  No.  4,  p.  96. 

I.. 

Labrador  current.  Passage  under  the  Gulf  Stream  of,  p.  19. 
Lafayette  PARK,SAN  FRANCISC0,CAL.  Coaat  and  Geo. 
detic  Surrey  astronomical  station  at,  p.  53 ;  pendnlom  experiments 
at,  p.  56;  observations  for  time  at,  p.  61. 
l-AHAIN A,  ISLAND  OF  MAUI.  PACIFIC  OCEAN,  p.  78. 

LiAKE  CHAMPLAIN.  Connection  of  triangnlation  of,  with  that 
of  the  Great  Lakes,  pp.  2, 29, 30 ;  with  triangolation  of  Maine  and 
Hudson  River,  p.  15 ;  leveling  operations  between  Erie  Canal  and, 
p29. 
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LAKE  HARNEY,  FLA.  Description  of,  p.  48. 

LAKE  JESUP,  FLA.  Description  of,  p.  43. 

LAKE  MONROE,  FLA.,  pp.  3, 42, 43. 

LAKE  NORTH  CUT,  FLA.,  p.  45. 

LAKE  POINSETT.  FLA.  Description  of,  p.  43. 

LAKE  SURVEY  STATIONS,  p.  30. 

LAKE  WASHINGTON,  FLA.,  pp.  3, 42, 43. 

LAELE  WINDER,  FLA.  Description  of,  p.  43. 

LAKE  WORTH,  FLA.  Topography  in  vicinity  of,  p.  44. 

LANDSMAN — F'IRST  VIEW,  Primary'  tri.angulation  lino,  p.  69. 

LASSAC  STATION,  CAL.,  p.  57. 

LATITUDE  OBSERVATIONS.  At  Wasliington,  D.C.,p.  37;  In 
Virginia,  p.  39 ;  in  Miasonri  and  Arkanaaa,  p.  49;  in  Indiana  and 
Illinois,  pp.  63,  64 ;  at  Caroline  Island,  Pacific  Ocean,  p.  73. 

LAUDERDALE  STATION,  FLA.,  p.  45. 

LAWSON,  JAMES  S.,  ASSISTANT.  Magnetic  observatory 
erected  in  State  Normal  School  grounds,  Los  Augeles,  Cal.  p.  .'’>1 : 
continnation  of  primary  triangnlation  northward  from  Point  ('on- 
cepcion.  Cal.,  pp.  52, 53 ;  assistant  astronomer  on  party  to  observe 
the  transit  of  Venns  in  New  Mexico,  p.  70. 

LAY,  CAPTAIN  T.,  U.  S.  REVENUE  MARINE.  Services  ren¬ 
dered  officers  of  the  survey  by,  p.  48. 

LEAGUE  ISLAND,  DELAWARE  RIVER,  p.7. 

LAB  ANON,  LEBANON  COUNTY.  PENN.,  p.  36. 

LEDGES  AND  SHOALS  DEVELOPED,  pp.  5, 14, 21,  33;  reference 
to,  in  estimates,  p.  9. 

LEFAVOR,  F.  H.,  MASTER,  U.  S.  N.  Services  in  Section  X,  pp.  53. 
57. 

LEHMAN  RANCH,  NEV.  Observation  of  transit  of  Venus,  at, 
pp.  5, 68, 69. 

LEIPER,  E.  F.,  ENSIGN,  U.  S.  N.  Services  in  Section  11,  p.  34. 

LEIPSIC  CREEK,  DELAWARE  BAY,  p.  32. 

LEMON  BAY,  FLA.,  p.  47. 

«*L£0"  (schooner).  Use  of,  in  Section  X,  p.  54. 

LEVELING.  Geodesic,  p.  4 ;  rcfereuce  to,  in  estimates,  p.  10;  for 
connection  of  Coast  Survey  reference  mark  at  Albany,  N.  T.,  with 
the  stations  on  Mount  Mansfield,  Vt.,  p.  29;  westward  from  Saint 
Louis  towards  Kansas  City,  Mo.,  p.  68. 

LEWES,  DEL.,  p.  31. 

LEWES  CREEK,  p.  33. 

LEXINGTON,  KY.  Astronomical  station  established  in  grounds 
of  Agricaltnral  and  Mechanical  College  at,  p.  61. 

LIBBY  ISLANDS,  MACHIAS  BAY.p.  13. 

LICK  OBSERVATORY,  AT  MOUNT  HAMILTON,  CAL.,  p.  55, 

LIFE-SAVING  STATION,  NO.  10.  Triangnlation  near,  p.  23. 

LIGHT-HOUSE  BOARD.  Special  surveys  for,  referred  to  in  esti¬ 
mates,  p.  10;  reference  to  the,  pp.  12,  29;  determination  of  posi¬ 
tion  of  spindle  fixed  by,  on  Jordan's  Delight,  Pigeon  Hill  Bay,  p.  14. 

LINDENKOHL,  A.  Drawing  Diviaion,.Coast  and  Geodetic  Survey 
Office,  Appendix  No.  i,  P-  M- 

LINDEN KOBLL,  H.  Drawing  Division,  Coast  and  Geodetic  Sorvey 
Office,  Appendix  No.  4,  p.  100. 

LINE  OF  DEEP-SEA  SOUNDINGS  FROM  OFF  NANTUCKET 
across  the  GULF  STREAM,  pp.  16, 46. 

LINES  OF  DEEP-SEA  SOUNDINGS  AND  TEMPERATURES 
OFF  THE  ATLANTIC  COAST  OF  THE  UNITED  STATES,  p. 
40. 

LITTLE  NARRAGANSETT  BAY,  p.  22. 

LITTLE  ROCK,  ARK.  Longitnde  observations  at,  pp.  49, 50, 66. 

LITTLE  SARASOTA  BAY,  FLA.,  p.47. 

LLOYD’S  METHOD.  Reference  to,  p.  44. 

LONDON,  ENGLAND.  Use  of  Kater  invariable  pendulum  at,  p. 
6;  exhibit  by  the  Coast  Survey  at  the  i*ocent  International  Expo¬ 
sition  at,  p.  8. 

LONDON,  KY.  Longitnde  observations  at,  p.  66. 

LONG  BEACH  POINT,  N.  Y.,  p.  24. 

LONG  BRANCH,  N.  J.  Relative  to  use  of  iron  pier  of  Ocean  Pier 
Company  at,  for  self-regulating  tide-gange.  Appendix  No.  4,  p.  98. 

LONGFELLOW,  A.  W.,  ASSISTANT.  Topography  of  shores  of 
Pleasant  River,  Me.,  p.  13;  in  office  of  assistant  in  charge  of  the 
office.  Appendix  No.  4,  p.  94. 

LONG  ISLAND.  Re-snrvey  of,  pp.  2, 16, 20, 21, 23 ;  lines  of  sonndings 
normal  to  ooast  off  south  shore  of,  p.  17 ;  re-establishment  of  points 
of  former  triangnlation  and  determination  of  new  points  on  shores 
of,  pp.  23, 26. 

LONG  ISLAND  SOUND.  Re-survey  of,  pp.  1,  2,  20-25;  reference 
to,  in  estimates,  p.  9. 


Digitized  by  LjOOQIC 


XVlll 


ALPHABETICAL  INDEX. 


LON(MTUDE  OBSERVATIONS.  In  Florida,  pp.  3. 41. 42 ;  in  Ken-  I 
lucky,  p.  3;  at  Washington,  D.  C.,  p.  37 ;  in  Virginia,  p.  39;  in  Mis-  { 
solid  and  Arkansas.^p.  49.  50,  60 ;  at  Point  Barrow,  Alaska,  p.  61 ;  | 

at  Louisville,  Ky.,  pp.  61,62;  in  Indiana  and  Illinois,  pp.  63, 64;  at  I 
Saint  Louis,  Mo.,  for  determination  of  points  in  Arkansas,  Mis-  I 
souri,  Nebraska,  Kentucky,  Indhina,  and  Illiuois,  pp.  66, 67 ;  at  the  ^ 
Caroline  Islands,  Pacitic  Ocean,  p.  73. 

LOOMIS  STATION,  p.  30. 

LOS  ANGELES,  CAL.,  p.  12;  establishment  of  a  magnetic  self-reg- 
istering  record  station  at,  p.  51. 

LOSPE  STATION,  CAL.,  pp.  52.  53.  1 

LOUDOUN  COUNTY,  V A.  Special  surveys  in,  p.  39.  [ 

LOUISA,  LAWRENCE  COUNTY,  KY.,  p.  62.  | 

LOUISIANA.  Survey  of  coast  of,  pp.  3, 48, 49;  reference  to,  in  esti-  i 
mates,  p.  10. 

LOUISVILLE,  KY.  Determinations  of  longitude  at,  pp.  3,'  61. 

LOWELL,  ME.  Recovery  of  tnangulution  station  of  1862,  p.  13. 

LOWER  CEDAR  POINT,  POTOMAC  RIVER,  p.28. 

LOWER  DELAWARE  BAT.  Re-survey  oi;  p  34. 

LOWER  MACUODOC  RIVER,  p.28. 

LYMAN,  C.  W.,  AID.  Services  in  Section  I,  p.  13. 

IVI. 

MACHIAS  BAY  AND  RIVER,  ME.  Progress  of  work  in,  p.  2; 
abstracts  of  work  on  Atlantic  coast  from,  to  Texas,  pp.  12-51; 
triangulatiou  and  topography  of,  pp.  12, 13. 

MACHIASPORT,  ME.,  pp.  12, 13. 

MACKENZIE,  GENERAL,  U.  S.  A.,  p.  70. 

MAD  RIVER  SUMMIT,  CAL.,  p.  37. 

MADISON,  WIS.,  p.  65. 

MAEDEL,  E.  A.  Engraving  Division,  Coast  and  Geodetic  Survey 
Office,  Appendix  No.  4,  p.  103. 

MAGNETIC  DECLINATION.  At  stations  in  California,  p.  52; 
distribution  of,  in  tlie  United  States  at  the  epoch,  January,  1885, 
Appendix  No.  13,  by  C.  A.  Schott,  Assistant,  reference  to.  Appen¬ 
dix  No.  4,  p.  95. 

MAGNETIC  OBSERVATIONS.  At  Point  Barrow,  Alaska,  p.  61; 
discussion  of,  at  the  United  States  Polar  Station  at  Ooglaamie,  * 
Alaska,  by  C.  A.  Schott,  Assistant,  Appendix  No.  13,  pp.  323-365. 

MAHON  S  RIVER  LIGHT,  p.32. 

MAINE.  Triangulation  in,  pp.  2, 15 ;  survey  of  coast  of,  referred  to 
in  estimates,  p.  9. 

MANATEE  RIVER,  FLA.,  p.47. 

MANN,  T.  B.,  AID.  Servicc.s  in  Section  III,  p.  39. 

MANNSVILLE.  Lake  Survey  Station,  p.  30. 

MANSFIELD,  U.  B.,  LIEUTENANT,  U.  S.  N.  Hydrography  of 
eastern  entrance  to  Long  Island  Sound,  pp.  20, 31;  hydrographic 
ro-snrvey  of  Delaware  Bay  and  River,  p.  33;  see  also  Appendix 
No.  5,  p.  113 ;  hydrographic  survey  between  Jupiter  Inlet  and  Key 
Biscayne,  Ila.,  p.  45 ;  hydrography  of  west  coast  of  Florida  to 
northward  and  southward  of  Tampa  Bay,  p.47;  command  of 
steamer  Bache,  Appendix  No.  5,  p.  114. 

MAP  OF  THE  UNITED  STATES.  Suggested  by  Assistant  R. 

D.  Cutts  and  approved  by  the  Superintendent,  p.  74  ;  reference  to, 
in  ApiMjndix  No.  4,  p.  94;  commenced  in  Drawing  Division,  Coast 
and  Geodetic  Survey  Office,  p.  99. 

MARIGUANA.  Soundings  off,  p.  46. 

MARINDIN,  H.  L.,  ASSISTAN"^.  Reference  to,  p.  31 ;  information 
relative  to  physical  survey  of  Delaware  River  furnished  U.  S.  Ad¬ 
visory  Comraissionlby,  p.  32 ;  hydrographic  re-survey  of  Delaware 
Bay  and  River,  p.  32  ;  see  also  Appendix  No.  5,  p.  113. 

MARION,  MARION  COUNTY,  OHIO,  p.  63. 

MARR,  ROBERT  A.,  AID.  Services  in  Section  III,  pp.  36,  37 ;  in 
Section  X,  pp.  54-56 ;  in  Section  XII,  p.  61 ;  acting  assistant  in 
Section  XVI,  p.  69. 

MARTINEZ,  CAL.  Results  of  observations  for  atmospheric  re¬ 
fraction  on  the  line  Mount  Diablo  to,  in  connection  with  hypso 
metric  measures  by  spirit-level,  the  vortical  circle,  and  the 
barometer,  made  in  March  and  April,  1880,  by  George  Davidson, 
Assistant.  Discussion  by  Charles  A  Schott,  Assistant,  Appendix 
No.  12,  pp.  289-321. 

MARY^  ISLAND,  REVILLAGIGEDO  CHANNEL,  ALASKA, 

p.  60. 

MARY  LAND.  Operations  of  the  survey  in,  p.  2 ;  base  line  referred 
to,  pp.  39, 48. 

MASHOMUCK  POINT,  GARDINER’S  BAY,  p.  24. 


MASSACHUSETTS  (steamer).  Development  of  dangerous  rock 
on  which  the,  had  struck  in  entrance  to  Fisher’s  Island  Sound, 

p.  21. 

MATAGORDA  BAY,  TEX.  Triangulation  in  vicinity  of,  p.  3,  51 ; 
abstracts  of  work  on  Atlantic  coast  fiom  Maine  to,  pp.  12-51. 

MATAGORDA  PENINSULA,  p.  51. 

MAUI,  AN  ISLAND  OF  PACIFIC  OCEAN,  pp.  6,  73. 

MAXIMA  AND  MINIMA  TIDE-PREDICTING  MACHINE,  p- 
8;  description  of,  by  Prof.  William  Ferrel,  Appendix  No.  10,  pp. 
253-272. 

MAZATLAN,  MEXICO.  Tidal  station  at,  not  heard  from.  Appen¬ 
dix  No.  4,  p.  97. 

McARTHUR  (steamer).  Use  of,  in  Section  X,  pp.  53,  56,  57;  Ap¬ 
pendix  No.  5  pp.  113,  114. 

McCALLUM,  CAPTAIN  OF  ROYAL  ENGINEERS.  Courtesies 
extended  officers  of  Coast  Survey  in  British  India  by,  p.  72. 

McCLAlN,  C.  S.,  ENSIGN,  U.  S.  N.  Services  in  Section  II,  p.  26; 
in  Section  VI,  pp,  45.  48. 

Mi-CORKLE,  S.  C.,  ASSISTANT.  Re  establishment  of  points  of 
old  triangulation,  and  determination  of  new  points  from  Watch 
Hill  westward,  for  the  re-survey  of  Long  Island  Sound,  p.  21 ;  re¬ 
ference  to  work  below  Reedy  light-house,  p.  31 ;  reconnaissance 
for  the  connection  of  the  Gulf-coast  triangulation  on  Mobile  Bay, 
Ala.,  and  vicinity  with  the  primary  triangulation  at  or  near  At¬ 
lanta,  Ga.,  p.  48, 

McCORMICK  OBSERVATORY,  UNIVERSITY  OF  VIRGINIA, 
p.  39. 

MCDANIEL  STATION.  OHIO,  p.  63. 

McGILL  COLLEGE,  CANADA.  Pendulum  experiments  at,  p.  27. 

McGrath,  J.  E.,  aid.  Services  in  Section  IX,  p.  51 ;  in  Stjction 
XV,  p.  68. 

McNICOL,  JOHN  A.  Reconnaissance  along  boundary  of  United 
States  in  Maine  and  New  Hampshire,  p.  15. 

MEAN  PLACES  OF  1278  TIME  AND  CIRCUMPOLAR  STARS 
FOR  EPOCH  1885.0,  Appendix  No.  18,  pp.  383-472. 

MEASUREMENT  OF  FORCE  OF  GRAVITY,  pp.  6.  27. 

MEASUREMENT  IN  1881  OF  PRIMARY  BASE  LINE  IN  YOLO 
COUNTY,  CAL.  By  George  Davidson,  Assistant.  Appendix 
No.  11,  pp.  273-288. 

MENDOCINO  CITY,  CAL.  Hydiographic  survey  in  vicinity  of, 
pp.  3,  57. 

MENTZ,  G.  W.,  LIEUTENANT,  U.  S.  N.  Services  in  Section  II, 
pp.  20,  27 ;  in  Section  VI,  p.  46. 

MERCURY.  The  Transit  of,  1881.  By  George  Davidson,  Assist¬ 
ant.  Appendix  No.  15,  pp.  369-370. 

MERMENTEAU  PASS.,  LA.  Survey  of  coast  near,  referred  to  in 
estimates,  p.  10. 

MERRIMAN,  PROF.  MANSFIELD,  ACTING  ASSISTANT. 
Reconnaissance  and  extension  westward  of  the  triangulation  of 
State  of  Pennsylvania,  p.  36. 

MEXICO,  GULF  OF.  Model  of  the  bottom  of,  exhibited  at  Inter¬ 
national  Fisheries  Exposition  in  London,  p.  8;  triangulatiou 
between  Mobile  Bay  and,  p.  48;  distribution  of  surveying  parties 
upon  the  Atlantic  and  Pacific  coasts,  and  the  interior  of  the 
United  States  during  the  fiscal  year  1882-’83,  Appendix  No.  1, 
pp.  77-84. 

MIAMI,  FLA.,  p.45. 

MILKHOUSE  FORD  ROAD.  D.C.,  p.37. 

MILLER-CASELLA  DEEP-SEA  THERMOMETER,  p.  18. 

MILTON,  J.B.,  LIEUTENANT,  U.8.N.  Services  in  Section  X, 
pp.  53,  57. 

MISCELLANEOUS  DIVISION,  COAST  AND  GEODETIC  SUR- 
VEY  OFFICE.  Report  from  M.  W.  Wines,  chief  of,  Appendix 
No.  4,  pp.  107-109. 

MISPILLION  CREEK.  Reference  to  light-house  at,  p.31. 

MISSISSIPPI  RIVER.  Survey  of  coast  of  Louisiana  west  of. 
pp.  3, 48, 49;  reference  to,  in  estimates,  p.  10  ;  lines  of  level  across, 
at  Saint  Louis,  p.  64 ;  stations  west  of,  necessary  to  complete  data 
for  Gulf  tides.  Appendix  No.  4,  p.  98. 

MISSOURI.  Determination  of  longitude  points  in,  pp.  4, 66;  con¬ 
tinuation  to  the  westward  of  the  primary  triangulation  in,  near 
the  thirty-ninth  parallel,  p.  67. 

MITCHELL,  HENRY,  ASSISTANT.  Resignation  of  position  as 
member  of  Advisory  Boai  J  of  Harbor  Commissioners  of  Norfolk 
and  Portsmouth,  p.  30;  physical  survey  of  Delaware  Bay  and  River, 
pp.  31, 32;  the  estuary  of  the  Delaware;  a  report  by,  Appendix 
No.  8,  pp.  239-245. 
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MlTt^HBLL,  IND.  Geodesic  leveliof;  near,  pp.  4.  63,  64,  68. 

MOBILE,  ALA.  For  oontinning  primary  triangnlation  from  At¬ 
lanta  to,  p.  48;  reference  to,  in  estimates,  p.  10. 

MOBILE  BAY.  Reconnaissance  in,  pp.  3,  48;  examination  of 
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MONT  AUK  LIGHT,  pp.  17, 23. 

MONTAUK  POINT,  LONG  ISLAND.  Deep-sea  soundings  off, 
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MORSE,  FREMONT,  AID.  Services  in  Section  XII,  p.  60. 
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MOUNT  KILLINGTON,  VT.,  pp.  15,  16. 
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If. 

NANSEMOND  RIVER.  Topographic  survey  of  shore  of,  pp.  3, 38. 
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3,  6,  71,  72. 
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NEW  ZEALAND  TRIGONOMETRICAL  SURVEY,  p.  72. 
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NICHOLS,  H.  E.,  LIEUTENANT-COMMANDER,  U.  8.  N.  Con¬ 
tinuation  of  the  hydrographic  reconnaissance  of  the  shore-line 
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NORMAL  SCHOOL  BUILDING,  WARRENSBURG,  MO.,  pp.  67, 
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OBSERVATIONS  FOR  LATITUDE  AND  LONGITUDE,  pp.  38, 
41,  42,  49.  50,  61,  66,  67. 
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trance  to  Chesapeake  Bay  and  thence  southward,  p.  38;  off 
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of  Ohio,  p.  63 ;  in  continuation  of  triangulation  of  Wisconsin,  p.  65. 

OCCUPATION  OF  THE  STATION  AT  SAVANNAH,  QA., 
FOR  THE  DETERMINATION  OF  THE  LONGITUDE  OF 
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Missouri,  Nebraska,  Kentucky,  Indiana,  and  Hlinois,  and  of  lati¬ 
tude,  p.  66. 

OCEAN  CURRENTS.  Observations  of,  p.  3;  reference  to,  in  esti¬ 
mates,  p.  9. 

OCEAN  PLATEAU,  SOUNDINGS,  p.  46. 

OCRACOKE  INLET.  Buoys  out  of  place  in,  p.  41. 
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ence  lo,  in  estimates,  pp.  10,  11. 
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See  Report  of  the  assistant  in  charge  of  office  and  topography. 
Appendix  No.  4,  pp.  93-111. 
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OGDEN,  H.  G.,  ASSISTANT.  Examination  of  the  monuments  of 
the  Trial  Base  Lino  at  Fort  Myer  Reservation,  Va.,  p.  38.  In 
charge  of  Engraving  Division,  Coast  and  Geodetic  Survey  Office, 
Appendix  No.  4,  pp.  102-107. 

OHIO.  Reconnaissance  for  extension  of  primary  triangulstion  in, 
pp.  3,  4,  39,  40,  63.  '  • 

OHIO  AND  MISSISSIPPI  RAILROAD.  Geodesic  leveling  near, 
p.  64 ;  bench-mark  on  pier  of  bridge  of,  p.  65. 

OHIO  RIVER.  Reconnaissance  near,  pp.  40,  62. 

“OLD  TOWER-SHOAL  POINT,”  FLA,  p.  44. 

OLYMPIA,  WASH.  TER.  The  Fuca  laid  up  at,  p.  50. 

OMAHA,  NEBR.,  pp.  66,  67. 

OOGLAAMIE.  POINT  BARROW,  ALASKA,  p.  54;  Discussion 
of  Magnetic  Ob.servations  at  the  United  States  Polar  Station  at, 
by  C.  A.  Schott-,  Assistant,  Appendix  No.  13,  pp.  323-365. 

OPERATIONS  AT  SAN  FRANCISCO,  CAL.,  FOR. THE  DE¬ 
TERMINATION  OF  LONGITUDE  OF  TRANSIT  OF  VENUS 
STATION  AT  FORT  SELDEN,  N.  MEX.,  by  exchanges  of  tele- 
graphic  signals,  p.  53. 

ORCHARD,  J.  M.,  ENSIGN,  U.  S.  N.  Servicea  in  SecUon  H,  p. 
26;  in  Section  VI,  pp.  45,  48.  • 

OREGON.  Operations  of  the  Survey  within  and  on  the  coast  of,  pp. 
3, 57,  58 ;  reference  to,  in  estimates,  p.  10 ;  Coast  Pilot  for,  p.  56. 

ORGAN  MOUNTAINS,  N.  MEX.,  p.  70. 

ORIENT  BAY,  p.  24. 

OSBORNE,  PROFESSOR,  PRINCIPAL  OF  MISSOURI  STATE 
NORMAL  SCHOOL.  Thanks  for  interest  taken  iu  work  of  offi¬ 
cers  of  the  Survey,  p.  68. 

OSTERHAUS,  HUGO,  LIEUTENANT,  U.  S.  N.  Services  in  Sec¬ 
tion  II,  p.  32 ;  hydrographic  re-survey  of  Delaware  Bay  and  River, 
p.  33 ;  command  of  the  Endeavor,  Appendix  No.  5,  p.  113;  relieved 
from  duty  on  the  Coa.st  Survey,  p.  114. 

O’SULLIVAN,  T.  J.,  DRAWING  DIVISION,  COAST  AND  GEO¬ 
DETIC  SURVEY  OFFICE,  Appendix  No.  4,  p.  100. 

OTSEGO  STATION,  CHERRY  VALLEY,  N.  Y.,  p.  30. 

OXFORD  MOUNT,  CANADA,  p.  15. 

OYSTER  CREEK,  TEX.  Triangulation  station  of  1861  recovered, 
p.  51. 
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j  PACIFIC  COAST.  Triangulation  between  the  Atlantic  and,  pp. 

I,  64 ;  referred  to,  in  CHtimates.  p.  10;  progress  of  work  on  the,  p. 
j  3 ;  tides  of  the,  referred  to,  in  estimates,  p.  10 ;  also  magneti('  ob. 
j  sorvations.  Determinations  of  gravity  by  means  of  pendulum  ob¬ 
servations  on,  p.  1;  observations  of  transit  of  Venus  on,  p.  54; 
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j  PALINURUS  (schooner).  Use  of,  in  Section  II,  p.  21;  .see,  also, 

I  Appendix  No.  5.  pp.  113,  115. 
i  PALMYRA,  JEFFERSON  COUNTY,  WIS.,  p  6.5. 

PAMPLICO  SOUND,  N.  C.,  HYDROGRAPHIC  SURVEY  IN,  pp. 
3,  40,  41. 

“PAN  HANDLE,  ”  W.  VA.,  p.  36. 

PARKER,  J.  P.,  ENSIGN.  U.  S.  N.  Services  in  Section  V,  p.  41. 
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12-74 ;  Part  III,  Appendices  to  Report,  pp.  75-535. 
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P  LEAS  ANT  RIVER,  ME.  Topography  of,  pp.  2, 13. 

PLOSSL.  Use  of  reconnoitering  telescope  of,  p.  37. 

PLrOVER  BAY,  ALASKA.  Observations  for  time  at,  p.  61. 

PLYMOUTH,  SHEBOYGAN  COUNTY,  WIS.,p.65. 

POINSETT,  FLA.,  p.43. 

POINT  ARENA,  CAL.  Coniinnstion  of  survey  near,  pp.  3, 56,  57. 

POINT  BARROW,  ALASKA.  Determination  of  magnetic  in. 
tensity  and  force  of  gravity  at,  pp.  3, 7, 54, 61 ;  longitude  of,  p.  61. 

POINT  CONCEPTION.  Primary  triangulation  north  of  pp.  3, 52. 

POINT  HIGGINS.  ALASKA,  p.60. 

POINT  HIGHFIELD,  ALASKA,  p.  60. 

POINT  HUDSON,  WASH.  TER.  Astronomical  station  established 
»t,  p.  59. 

POINT  PARTRIDGE,  PUGET  SOUND,  p.  68. 

POINT  PIBDRAS  BLANCAS.  Survey  of  referred  to,  in  esU- 
mates,  p.  10. 

POINT  PINOS,  CAL.,  p.  53. 

POINT  PLEASANT,  p.  31. 

POLAR  STATION  AX  OOGLAAMIE,  ALASKA.  Discussion  of 
magnetic  observations  at,  by  C.  A.  Schott,  Assistant.  Appendix 
No.  13,  pp.  323-365. 

POND,  C.  F.,  ENSIGN.  U.  S.  N.  Services  in  Section  XII,  p.  60. 

POND  ISLAND,  PIGEON  HILL  BAY,  ME.,p.l4. 

PORTAGE  BAY,  AIJLSKA,  p.  60. 

PORT  DISCOVERY,  PUGET  SOUND.  Observation  of  tides  at, 
p.58. 

PORTER,  DR.,  JERMAIN  G.  Reference  to  services  In  Section 
XII,  p.  37 ;  Compnting  Division,  Coast  and  Geodetic  Survey  Office, 
Appendix  No.  4,  pp.  95, 96. 

IH3RT  HENRY,  LAKE  CHAMPLAIN,  p.29. 

PORT  HOUGHTON,  ALASKA,  p.60. 

Portland,  OREG.  Preparations  at,  to  resume  work  on  the 
Colnmbia  River,  p.  58. 

Porto  RICO.  Deep-sea  soundings  north  of  pp.  8, 46; 

Portsmouth,  scioto  county,  ohio,  pp.4o,63. 

XH3RT  TOWNSEND,  PUGET  SOUND.  Observations  of  tides  at, 
p.  59 ;  the  Foca  removed  to.  p.  59. 

PORT  WRANGEL,  ALASKA,  p.eo. 

POSSESSION  SOUND,  WASH.  TER.  Reference  to,  in  estimates, 
p.  10. 

.  Potomac  river  special  survey  for  tbe.Fish  Commission  near 
the  Great  Falls  of  pp.  8, 38 ;  examination  of  new  beacons  at  Lower 
Cedar  Point  on  the,  28. 

Powell,  lieutenant,  signal  service.  Command  of 

relief  expedition  of  1882,  p.  61. 

Power,  j.  C.,  Computing  Division.  Coast  and  Geodetic  Survey 
Office.  Appendix  No.  4,  p.  97. 

PRAIRIE-KENNER  TEX.  Old  triangnlation  line  re-established, 
p51. 

Pratt,  j.  F.,  subassistant.  Services  in  Section  X,  p.  55, 
observation  of  great  comet  of  1882,  p.  56 ;  latitude  of  Mt.  Tamsl- 
pais  from  observations  by,  p.  59;  services  in  Section  XVI,  p.  70; 
in  Computing  Division,  Coast  and  Geodetic  Survey  Office,  Appen¬ 
dix  No.  4,  p.  97. 

Presidio  magnetic  station,  cal.,  p.  64. 

Preston,  E.  D.,  aid.  services  in  Section  II,  p.  27;  in  Section 
HI,  pp.  36, 37 ;  in  Section  V,  pp.  41, 42 ;  reference  to,  in  Section  VI, 
p-  42 ;  in  Section  X,  p.  56.  Special  operations,  pp.  72, 73 ;  the  Total 
Solar  Eclipse,  1883  by.  Appendix  No.  17,  pp.  879-381. 

Primary  base  line  in  yolo  county,  California. 

See  Appendix  No.  11,  pp.  273-288. 

Primary  triangulation.  Progress  of  in  Interior  States, 
pp.  1-4,  40 ;  for  connection  of  station  on  Mount  Washington,  N.  H. 
vith  the  triangnlalion  of  Maine,  and  of  the  Hudson  River  and 
Lake  Champlain,  p.  15 ;  leveling  operations  to  connect  reference- 
>nark  at  Albany,  with,  in  Vermont,  p.  29;  across  State  of  New 
York,  conneotiog  triangnlation  of  Hudson  River  and  Lake  Cham- 
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plain  with  that  of  the  survey  of  the  Great  Lakes,  p.  29 ;  oonneo- 
tion  of  astronomical  station  of  University  of  Virginia  with,  p.  39; 
reconnaissance  for  connection  of  Gulf  coast  Iriangulation  on  Mo¬ 
bile  Bay,  Alabama,  with,  at  or  near  Atlanta,  Ga.,  p.  48 ;  north  of 
San  Francisco  Bay,  p.  55 ;  north  coast  of  California,  p.  57  ;  exten¬ 
sion  of  of  Kentucky  and  Tennessee,  p.  62;  reconnaissance  for 
near  thirty-ninth  parallel,  extending  from  West  Virginia  to  Ohio, 
p.  63;  extension  of,  of  State  of  Indiana,  p.  68 ;  continuation  of  in 
Hlinois,  pp.  64,  65;  of  Wisconsin,  p.  65;  in  Missouri,  near  thirty- 
ninth  parallel,  p.  67 ;  in  Nevada  and  Utah,  p.  68 ;  near  thirty-ninth 
parallel  in  Colorado,  p.  69. 

PRITCHETT,  PROF.  H.S.,  OF  WASHINGTON  UNIVERSITY, 
SAINT  LOUIS,  MO.  Reference  to  determinations  of  force  of 
gravity  at  New  Zealand,  and  other  stations  in  the  East,  p.  54, 56  ; 
special  operations  with  Transit  of  Venus  Commission  at  Auck¬ 
land,  New  Zealand,  pp.  71, 72. 

PROCTOR,  PROF.  JOHN  R.,  STATE  GEOLOGIST  OF  KEN¬ 
TUCKY.  Determination  of  longitude  points  in  Kentucky,  pp.  61, 
62. 

PROSPECT  POINT,  LONG  ISLAND  SHORE,  p.26. 

PROSPECT  STATION,  N.  Y..  pp.29,30. 

PROVIDENCE,  R.  I.  Tidal  observations  at,  pp.  2, 16 ;  see  also  Ap¬ 
pendix  No.  4,  p.  97 ;  the  Blake  prepared  for  survey  of  Long  Isl¬ 
and  at,  p.  16. 

PUBLICATIONS  RELATING  TO  THE  COAST  AND  GEO¬ 
DETIC  SURVEY,  AND  TO  STANDARD  MEASURES.  De¬ 
scriptive  Catalogne  of  compiled  by  Edward  Goodfellow,  Assist¬ 
ant,  Appendix  No.  6,  pp.  121-135. 

PUGET  SOUND.  Survey  of  p.  .58;  referred  to,  in  estimates,  p.  10 ; 
continuation  of  triangnlation  near,  p.  59. 

PULPIT  COVE,  NORTH  HAVEN  IS^ND,  PENOBSCOT  BAY 
Meteorological  and  tidal  observations  at,  pp.  2, 14. 

PUTNAM  STATION,  LAKE  CHAMPLAIN.  Leveling  opera- 
tions  near,  p.  29. 

QUICK  (scbooherl.  Use  of  in  Section  VT,  p.  47 ;  see  also  Appendix 
No.  5,  pp.  114, 116. 

QUIMBY,  PROF.  E.  T.,  ACTING  ASSISTANT.  Occupation  of 
stations  for  determining  points  in  the  triangnlation  of  New 
Hampshire,  p.  15. 

QUINCY,  LEWIS  COUNTY,  KY.,  p.40. 

QUODDY  HEAD,  COAST  OF  MAINE.  Reference  to,  in  eati- 
mates,  p.  9. 


RAM  ISLAND.  Marked  changes  in  shore  line  of  p.  24. 

READ,  CAPTAIN  F.,  of  steamship  Chalroette.  Gives  notice  of  a 
wreck  in  track  of  vessels  along  the  coast  of  Florida,  p.  5. 

READING,  PA.,  p.  86. 

READY  (schooner).  Use  of  in  Section  II,  pp.  31, 32 ;  in  Section  VI 
p.  44 ;  see  also  Appendix  No.  5,  pp.  113, 114. 

RECONNAISSANCE.  An  extension  westward  of  the  triaugnla- 
tion  of  the  State  of  Pennsylvania,  p.  36 ;  triangulation  and  hypso¬ 
metric  observations  in  the  region  abont  Washington,  D.  C.,  p.  39; 
for  the  extension  of  the  primary  triangnlation  near  the  thirty- 
ninth  parallel  westward  in  West  Virginia.  Ohio,  and  Kentncky,  pp. 
39, 40 ;  of  the  Saint  John’s  River  from  Lake  Monroe  to  Lake  Wash¬ 
ington,  p.  42 ;  foi^nnection  of  the  Gulf  coast  triangnlation  on  Mo¬ 
bile  Bay,  Ala.,  and  vicinity,  with  the  primary  triangnlation  at  or 
near  Atlanta,  Ga.,  p.  48 ;  for  the  extension  of  triangnlation  of  State 
of  Indiana,  p.  63 ;  for  the  extension  eastward  of  the  primary  tri- 
angnlation  near  the  thirty-ninth  parallel  in  Colorado,  p.  69. 

REEDY  ISLAND  LIGHT  HOUSE,  p.31. 

RE-ESTABLISHMENT  OF  POINTS  OF  OLD  TRIANGULA - 
TION  AND  DETERMINATION  OF  NEW  POINTS  FROM 
WATCH  HILL  WESTWARD  FOR  THE  RE-SURVEY  OF 
LONG  ISLAND  SOUND,  p.21. 

REEVES,  MR.  ROLLIN  J.  Reference  to  survey  of  northern 
bonndary  of  Wyoming  Territory,  p.  71. 

REFUGE  STATION,  FLA.,  p.  44. 

REHOBOTH  BEACH,  N.  J.,  pp.  81, 33. 

REPAIRS  AND  MAINTENANCE  OF  VESSELS.  Reference  to, 
in  estimates,  p.  11;  see  also  Appendix  No.  5,  pp.  115-117. 

REPORTS.  Of  the  Assistant  in  charge  of  office  and  topography  for 
the  year  ending  June  30, 1863,  Appendix  No.4,pp.  93-111;  of  the 
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Hydrographic  Inspector  for  the  year  ending  Jane  30, 1883,  Appen¬ 
dix  No.  5,  pp.  113-1 19;  on  the  harmonic  analysis  of  the  tides  at 
Sandy  Hook,  by  Prof.  William  Ferrel,  pp.  247-261. 

RESEARCH  (schooner).  See  Appendix  No.  5,  pp.  117, 119. 

RESULTS  FOR  THE  LENGTH  OF  THE  YOLO  BASE,  p.  7;  for 
the  primary  base-line  In  Yolo  County,  Cal.,  measurement  in  1881 
by  George  Davidson,  Assistant.  Computation  and  discussion  of 
results,  by  Charles  A.  Schott,  Assistant,  Appendix  No.  11,  pp.  273- 
288;  of  observAtioDS  for  atmospheric  refiaotion  on  the  line  Mount 
Diablo  to  Martinez,  Cal.,  in  onnnoction  with  hypeoroetric  measures 
bj’  spirit-level,  Ac.,  made  in  March  and  April,  1880,  by  George 
Davidson,  Assistant.  Appendix  No.  12,  pp.  289-321.  For  force  of 
gravity,  by  C.  S.  Peirce,  Assistant,  Appendix  No.  19,  pp.  473-486. 

REUBSAM,  A.  C.,  ENtJRAVING  DIVISION,  COAST  AND 
GEODETIC  SURVEY  OFFICE,  Appendix  No.  4,p.  103. 

REVILLAGIGEDO  CHANNEL,  ALASKA,  p.  60. 

REYBOLD  STATION,  DEL.,  p.35. 

REYNOLDS,  L.  K.,  ENSIGN,  U.  S.  N.  Services  in  Section  II,  p.  22. 

RHODE  ISLAND.  Assistant  Henry  Mitchell  appointed  member 
of  Advisory  Councils  of  State  of,  p.  31. 

RIO  DEL  NORTE, NEW  MEXICO.  Station  on  the,  selected  for 
observation  of  transit  of  Venus,  pp.  5, 70. 

ROANOKE  MARSHES  LIGHT,  N.  C.,  p.  41. 

ROBERTS  BAY,  FLA.,  p.  47. 

ROCK  CREEK  VALLEY,  D.C..  p.  37. 

ROCKLAND  HARBOR,  ME. 

ROCK  LEDGE,  FLA.,  p.  43. 

ROCK  RIVER  VALLEY,  ILL.,  p.  66. 

ROCKS  AND  DANGERS  DEVELOPED,  pp.  5, 14. 21, 40. 

ROCKWELL. CLEVELAND,  ASSISTANT.  ConUnoation  of  the 
survey  of  Columbia  Ri^^  and  tributaries,  p.  68. 

ROCKY  MOUND,  CAL.  Signal  station,  p.  55. 

RODGERS,  A.  F.,  ASSISTANT.  Continuation  of  the  primary 
triangnlation  of  the  north  coast  of  California,  p.  57. 

RONQUILLE  BAY,  LA.,  p.  48. 

ROUND  ISLAND,  DELAWARE  BAY,  p.  34. 

ROUSE’S  POINT,  LAKE  CHAMPLAIN,  VT.  Leveling  opera¬ 
tions  near,  p.  29. 

RUMPF,  DR.  GOTTLIEB.  Reference  to  death  of.  Appendix  No.  4, 
p.  95. 

RUSSELL,  H.  C.,  DIRECTOR  OF  THE  SYDNEY  OBSERVA 
TORY.  Facilities  extended  by,  in  pendulum  work  at  Sydney, 
New  South  Wales,  p.  72. 

S. 

SABINE  PASS.  Continuation  of  survey  of,  pp.  3, 49, 5a 

SACRAMENTO  RIVER,  p.  58. 

SAEGMULLER,  G.  N.,  CHIEF  MECHANICIAN,  COAST  AND 
GEODETIC  SURVEY  OFFICE.  Appendix  No.  4,  p.  93;  report 
from,  in  Appendix  No.  4,  p.  111. 

SAG  HARBOR.  Directions  for  anchoring  in,  p.  24. 

SAINT  AUGUSTINE,  FLA.  Determination  of  longitude  of  transit 
of  Venus  station  at,  pp.  3, 41, 42 ;  pendulum  observations  at,  p.  6. 

SAINT  GEORGE’S  CREEK.  Description  of,  p.  36. 

SAINT  HELENS,  COLUMBIA  RIVER,  p.  58. 

SAINT  JOHN’S  RIVER  AND  BAR,  FLA.  Re-survey  of,  pp.  3, 42 ; 
reference  to,  in  estimates,  p.  10. 

SAINT  LOUIS,  MO.  Leveling  operations  near,  pp.  1,  4,  63.  64,  68, 
see  Appendix  No.  4,  p.  95;  longitude  observations  at,  pp.  4,  49,  50, 
63, 66, 67. 

SAINT  LUCIE  RIVER,  FLA.  Topography  near,  pp.  43. 44. 

SAINT  PAUL,  KADIAK  ISLAND,  ALASKA.  Tidal  observa- 
tlons  at  pp.  3, 61 ;  see  Appendix  No.  4,  p.  98. 

SAINT  THOMAS.  Deep-sea  soundings  near,  p.  8. 

SALEM,  ILL.,  p.  64. 

SALEM,  N.  J.,  p.  35. 

SALEM  CREEK,  p.  28. 

SALT  LAKE  CITY,  UTAH,  pp.  68,  69. 

SALT  LAKE  LANDING,  FLA.,  p.  43. 

SALT  RIVER,  OHIO,  p.62. 

SAMANA  PROMONTORY.  Soundings  near.  p.  46. 

SAN  ANTONIO,  TEX.,  p.  51. 

SAN  CARLOS  ENTRANCE,  FLA.  Reference  to,  in  estimates 

p.  10. 

SAN  DIEGO,  CAL.  Topography  hear,  reference  to,  in  estimates, 
p.  10;  relative  to  publication  of  Coast  Pilot  of  coast  near,  p.  5a 


I  SAND  POINT.  LONG  ISLAND  SOUND,  p.  2a 

SANDWICH  ISLANDS.  Pendnlnm  observations  at  pp.  1,  3,  4.  6, 
72, 73.  Tidal  observations  at,  p.  73. 

SANDY  CREEK  BASE,  p.  30. 

'  SANDY  H(K)K,  N.  J.  Tidal  observations  at,  pp.  2, 8, 26,  Appendix 
No.  4,  p.  97;  preference  of  Long  Branch  as  tidal  station  instead  of, 
i  Appendix  No.  4,  p.  98.  Line  of  levels  at  pp.  29, 63, 64,  68,  Appendix 
No.  4,  p.  95.  Report  on  the  harmonic  analysis  of  the  tides  at,  by 
Prof.  William  Ferrel.  Appendix  No.  9,  pp.  247-251. 

•  SANDY  POINT.  STONINGTON  HARBOR.  CONN.,  p.  22. 

SANDY  POINT,  COAST  OF  LOUISIANA,  p.  48. 

I  SAN  FRANCISCO.  CAL.  Longitude  observations  at  PP-  3,  53; 

[  pendulum  observations  at,  pp.  3,  4,  6,  7.  54.  72,  73;  observation  of 
transit  of  Venus  at,  p.  5;  surveys  near,  p.  54,  reference  to,  in 
estimates,  p.  10;  publication  of  Coast  Pilot  of  coast  ^rom  San 
Diego  to,  p.  56.  Return  of  the  Tiansit  of  Venns  Party  to.  p.  72. 

SAN  FRANCISCO  BAY.  Primary  triangnlation  north  of,  p.  3 
tidal  observations,  pp.  55. 73. 

SANHEDRIM  STATION,  CAL.,  p. 57. 
j  SAN  LUIS  OBISPO.  Primary  triangnlation  near,  referred  to,  in 
I  estimates,  p.  10. 

SANTA  CLARA.  Primary  triangnlation  near,  referred  to.  In  eati- 
,  mates,  p.  10. 

SANTA  LUCIA.  CAL.,  p.  52. 

SARASOTA  BAY.  Topographic  survey  of,  p. 47. 

SAUCELITO,  CAL.  Tidal  observations  at,  pp.  3,  55,  Appendix  No. 
4,  pp.  97. 98. 

SAVANNAH.  GA.  Occupation  of  station  at,  for  longitude  deter- 
minatioDS.  pp.  3. 41,  42.  Teraperatnre  of  Gulf  Stream  off,  p.  19. 

SCHENK,  CARL.  ACTING  ASSISTANT.  Reconnaissance  for 
the  extension  of  the  triangnlation  of  the  State  of  Kentucky,  p.  62. 

SCHNACKENBERG,  MO.  Triangulation  station,  p.  67. 

SCHOONER  LEDGE,  DELAWARE  RIVER,  p.33. 

SCHOTT,  CHARLES  A.,  ASSISTANT.  Observation  of  the 
transit  of  Venus  at  Washington,  D.  C..  p.  37.  See  also  Appendix 
No.  16,  pp.  371-378,  Report  on  results  of  geodesic  leveling  by,  p.  68; 
see  also  Appendix  No.  11,  of  report  of  1882.  Computation  and  dis¬ 
cussion  of  Yolo  base  line  and  Davidson’s  QuadrilatenUs.  Appendix 
No.  4,  p.  95;  see  also  parts  of  Appendix  No.  11,  pp.  273-288.  Results 
of  observations  for  Atmospheric  Refraction,  Ac  ,  maile  by  George 
Davidson,  Assistant,  discussed  by,  Appendix  No.  12,  pp.  289-321. 
Discussion  of  Magnetic  Observations  at  the  United  States  Polar 
station  at  Ooglaamic,  Alaska,  by.  Appendix  No.  13,  pp.  323-365. 
Report  from  Computing  Diviaion,  Coast  and  Geodetic  Survey 
Office,  contained  in  Appendix  No.  4,  pp.  96-97. 

SCIOTO  STATION,  OHIO,  pp.40,63. 

SCHWERIN,  R.  P.,  ENSIGN,  U.  S.  N.  Services  in  Section  II, 

p.26. 

SCORESBY  (schooner).  Use  of,  in  Long  Island  Sound,  Appen¬ 
dix  No.  5,  pp.  115, 119. 

SCOTTSBURG,  UMPQUAH  RIVER,  OREG.,p.58. 

SEA-BREEZE  WHARF,  N  J..pp.32,83. 

SEATTLE,  WASH.  TER.,  p.59. 

SECRETARY  OF  THE  INTERIOR  OF  THE  UNITED  STATES. 
Yerldcation  of  the  northern  boundary  of  Wyoming  Territory  at 
request  of,  pp.  7,  71. 

SEDALIA,  MO.,  p.  67. 

SENGTELLER,  A.,  ENGRAVING,  DIVISION  COAST  AND 
GEODETIC  SURVEY  OFFICE.  Appendix  No.  4,  p.  103. 

SENGTELLER.  LOUIS  A..  ASSISTANT.  Completion  of  the  sop- 
piemen  tary  survey  of  the  San  Francisco  peninsula,  p.  54 ;  triangu¬ 
lation  and  topography  of  the  Umpqnah  River  and  approaches, 
pp.  57, 58. 

SERIES  OF  TIDAL  OBSERVATIONS  CONNECTED  WITH 
SELF-REGISTERING  TIDE-GAUGE  AT  SANDY  HOOK,  N. 
J..  p.2a 

SHEFFIELD  ISLAND,  CONN.,  p.25. 

SHELL  FISHERY  COMMISSION  OF  CONNECTICUT,  p.25. 

SHEPHEARD,  F.  W.  Tidal  observations  at  Sandy  Hook  by,  p.  2a 

SHERMAN.  FRANCIS  H.,  ENSIGN,  U.  S.  N.  Services  in  Sec¬ 
tion  IV,  p.  41. 

SHIDY,  L.  P.,  Tidal  Division,  Coast  and  Geodetic  Survey  Office, 
Appendix  No.  4,  pp.  98,  99. 

SHOAL  POINT,  FLA.,  p.44. 

SIEMAN’S  APPARATUS.  Reference  to  nse  of,  p.  20. 

SIERRA  MARINA.  CAL.,  p.55. ' 

SIERRA  NEVADA,  p.55. 
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SIO'NAL  OFFICE.  Magnetic  obseryaiions  in  connection  with 
work  of,  pp.  51,  61 ;  observers  instmcted  in  magnetic  work  by 
officers  of  the  Safvey,  Appendix  Na  4,  p.  65. 

SIGNAL  SERVICE  RELIEF  EXPEDITION.  Reference  to,  p.  54. 

SJLflilMAN  (schooner).  Use  of,  in  Section  II,  p.  24 ;  in  Section  IV, 
pp.  40, 41 ;  see  Appendix  No.  5,  pp.  113, 114, 119. 

SILVER  LAKE,  OR  THOMPSON’S  POND,  p. 33. 

SIMON,  DR.  Courtesies  extended  by,  in  charge  of  hospital  at  Sin- 
Ipspore,  p.  72. 

SIMPSON.  EDWARD,  ENSIGN,  U.  S.  N.  Services  in  SecUon  VI, 
p.  44. 

STKCLAIR,  C.  H.,  SUBASSISTANT.  Determination  of  boundary- 
line  between  Pennsylvania  and  West  Virginia,  p.  36;  determina¬ 
tion  of  longitude  of  the  University  of  Virginia,  Charlottesville,  by 
exchange  of  telegraphic  signals,  and  latitude  of  Charlottesville 
stntion,  pp.  38,  39;  connection  of  the  astronomical  station  at  Uni¬ 
versity  of  Virginia  with  the  primary  triangulation,  p.  39;  services 
in  S4*ction  XV,  pp.  66, 67. 

SIXOAPORE,  STRAITS  SETTLEMENTS,  BRITISH  INDIA. 
Pendulum  observations  at,  pp.  6, 72. 

SI  PE,  E.  H.,  Engraving  Division,  Coast  and  Geodetic  Survey  Office, 
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SKOFIELD’S  BAYOU,  GULF  SHORE  OF  LOUISIANA,  p.  48. 
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SLOAN,  R  S.,  MIDSHIPMAN.  U.  S.  N.  Services  in  Section  II, 

p.  20. 

SMEE  S  AND  WALKER’S  BATTERIES.  Appendix  No.  4,  p.  93. 

smith,  EDWIN,  ASSISTANT.  Determinations  of  gravity,  pp. 
36,  37 ;  determinations  of  force  of  gravity  at  San  Francisco  in  con¬ 
nection  with  similar  determinations  at  the  transit  of  Venus  sta¬ 
tion  in  New  Zealand  and  at  stations  in  Australia  and  Eastern 
Aaia,  pp.  54,  56, 71, 72. 

SMITH,  J.  L.  Engraving  Division,  Coast  and  Geodetic  Survey 
Office,  Appendix  No.  4,  p.  103. 
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ZEALAND,  p.  72. 
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p-  65. 

SM ITH  RIVER  Tributary  of  Umi>qnah  River,  p.  68. 

SMITH'S  GAP,  PA.  Triangulation  near,  p.  36. 

SMITHSONIAN  INSTITUTION.  Pendulum  station  erected  at, 
pp.  86,  72. 

SMITHVILLE,  N.  C.,  pp.  40,  50. 

^MOOT,  J.  H.  Engraving  Division,  Coast  and  Geodetic  Survey  Of¬ 
fice,  Appendix  No.  4,  p.  104. 
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SXA.KE  VALLEY,  UTAH,  p.  68. 

SOLSTOI  BAY.  ALASKA,  p.  60. 

SOM  BIER,  E.  J.  Drawing  Division,  Coast  and  Geodetic  Survey 
Otiice,  Appendix  No.  4,  p.  100. 

SOUTH  AMERICA.  Pendulum  observations  in,  p.  1. 

South  Carolina,  work  on  the  coast,  and  within  boundary  of, 
P-  2 ;  referred  to,  in  estimates,  p.  10. 

Southeastern  ALASKA.  Continuation  of  hydrography  of, 
^'cconnaissance  of  shore-lino,  and  harbors  of,  p.  59;  necessary  re- 
■'’iaion  of  Coast  Pilot  of,  p.  74. 

southern  ATLANTIC  COAST  OF  UNITED  STATES.  Neces¬ 
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Sou  TH  JUPITER  NARROWS.  Hydrographic  work  near,  p.  44. 
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STOW  CREEK,  NEW  JERSEY  SHORE,  p.  32. 
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SURVEY  OP  THE  COAST  OF  LOUISIANA  FROM  SABINE 
PASS  EASTWARD,  p.49. 

SWINBURNE,  W.  T.,  LIEUTENANT,  U.  S.  N.  Hydrographic 
survey  from  Monterey  southward,  p.  53 ;  continuation  of  the  by 
drograpbic  survey  in  the  vicinity  of  Point  Arena,  Cal.,  pp.  56,  57 
duty  at  Mare  Island,  Cal..  Appendix  No.  5,  p.  113. 

SYDNEY,  NEW  SOUTH  WALES.  Pendulum  observations  at,  p. 
6;  longitude  observations  at  observatory  at,  p.  72. 

SYRACUSE,  N.  Y.,  p.  30. 
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TABLE  OF  DEPTHS  FOR  ATLANTIC  AND  PACIFIC 
COASTS  OF  UNITED  SLATES,  pp.  28,  29;  Appendix  No.  7, 
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TAMPA  BAY,  FLA.  Survey  of,  pp.  3, 47. 
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TAPPAN,  T.  S.  Photographer  to  transit  of  Yenns  Party  hi 
New  Mexico,  p.  70. 

TASHUA  HILL,  CONN.,  p.  25. 

TASSEL  HILL,  N.  Y.,  p.  30. 

TAUSSIG,  E.  D.,  LIEUTENANT.  U.  S.  N.  Servicos  in  Section  X, 
p.  57;  command  of  the  McArthur,  and  survey  in  vicinity  of  Men¬ 
docino  City,  Cal.,  p.  57. 

TELEGRAPHIC  LONGITUDES.  In  Virginia,  pp.  3,  38,  39;  in 
Kentucky,  pp.  3,61.62,66,67;  in  Arkansas,  Missouri,  Illinois,  Ne¬ 
braska,  pp.  4,49,50,66,67;  in  Nevada,  p.  4;  of  station  at  Saint 
Augustine,  Fla.,  pp.  41,42;  of  Fort  Selden,  New  Mexico,  pp.  53, 
54;  determinations  in  Indiana  and  Illinois,  pp.  63,66, 67. 

TELLER,  HON.  H.  M.,  SECRETARY  OF  THE  INTERIOR. 
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TEN  STATION.  FLA.  Azimuth  measured  at,  p.  44. 

TEPUSQUET  STATION,  CAL.  Observation  of  transit  of  Yenns 
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TERRESTRIAL  MAGNETISM.  See  Appendix  No.  4,  p.  95. 

TERRY,  JR.,  CARLISLE,  AID.  Services  in  Section  ni,  p.  36;  in 
Section  XIII,  p.  61 ;  in  Section  XIV,  p.  65;  in  Section  XV,  pp.  66, 
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TEXAS.  Survey  of  coast  of,  pp.  3,  50;  reference  to,  in  estimates, 

p.  10. 

THAMES  RIVER.  Re-survey  near.  pp.  2.21,22. 

‘‘THE  DOMAIN.”  Station  for  observation'of  transit  of  Avenue 
established  in  portion  of  city  of  Auckland,  New  Zealand,  known 
as,  p.  71. 

THIELKUUL,  GUSTAVE.  Photograper  to  transit  of  Venus  party 
at  New  Zealand,  p.  71. 

THOMAS,  EUGENE  B.,  LIEUTENANT-COMMANDER,  U.  S.  N. 
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relieved  from  duty  on  Coast  and  Geodetic  Survey,  Appendix  No. 
5,  pp.  113,  114. 

THOMAS,  M.  Tidal  Division,  Const  and  Geodetic  Survey  Oflice, 
Appendix  No.  4,  pp.  98, 99. 

THOMSON,  SIR  C.  WYVILLE.  Reference  to  his  account  of  the 
“  Voyage  of  the  Challenger,”  p.  18. 

THOMPSON,  J.  G.  Engraving  Division,  Coast  and  Geodetic  Sur¬ 
vey  Office,  Appendix  No.  4,  p.  103. 

THOMPSON,  W.  A.  Engraving  Division,  Coast  and  Geodetic  Siir. 
vey  Office,  Appendix  No.  4,  p.  103. 

THOMPSON’S  POND.  OR  SILVER  LAKE,  SOUTH  OF  REHO- 
BOTH,  N.  J.,  p.33. 

THREE-MILE  HARBOR,  p.  24. 

THROG’S  NECK,  LONG  ISLAND  SOUND.  Re-survey  near,  pp. 
2,  26. 

TIDAL  DIVISION,  COAST  AND  GEODETIC  SURVEY  OF¬ 
FICE.  Refei-euce  to,  p.  4.  Report  from  chief  of,  contained  in 
Appendix  No.  4,  pp.  97-99. 

TIDAL  OBSERVATIONS.  Relative  to  progress  in,  p.  2;  reference 
to,  in  estimates,  pp.  9, 10 ;  at  Pulpit  Cove,  Me.,  pp.  2, 14 ;  at  Provi¬ 
dence,  R.  I.,  p.  16;  at  Block  Island,  p.  20;  at  Saucelito,  Cal., 
pp.  3,  55 ;  at  Kadiak  Island,  Alaska,  pp.  3,  61 ;  at  Sandy  Hook,  N. 
J.,  pp.  8,  26,  27 ;  see  also  Appendix  No.  9,  pp.  247-251 ;  at  New  Lon¬ 
don,  Conn.,  p.  23;  on  coast  of  Louisiana,  p.  48;  at  Honolulu,  Sand¬ 
wich  Islands,  p.  73 ;  see  also  Appendi.x  No.  4,  pp.  97,  98. 

TIDE  PREDICTING  MACHINE,  BY  PROF.  WILLIAM  FER. 
REL.  Description  of  a  maxima  and  minima.  Appendix  No.  10, 
pp.  253-272. 

TIDES  AT  SANDY  HOOK.  Report  on  the  harmonic  analysis  of 
by  Prof.  William  Ferrel,  Appendix  No.  9,  pp.  247-251. 

TIDE-TABLES.  Publication  of,  pp.  4,  8;  for  Atlantic  and  Pacific 
coast  for  1884,  and  relative  to  sale  of,  Appendix  No.  4,  pp.  98.  107, 
108. 

TILLAMOOK  BAY,  OREG.  Re-survey  of,  p.  59. 

TITTMANN,  O.  H.,  ASSISTANT.  Leveling  operations  for  con¬ 
necting  reference-mark  at  Albany,  N.  Y..  with/the  primary  trian* 
gulation  station  on  Mount  Mansfield,  Vt.,  p.  29;  survey  of  the 
shores  and  lagoons  of  East  Florida  from  Key  Biscayne  northward 
pp.  44, 45 ;  in  command  of  schooner  Ready,  Appendix  No.  5,  p.  114 

TITUSVILLE,  INDIAN  RIVER,  p.  43. 

TOBACCO  LOT  BAY,  LONG  ISLAND  SOUND,  p.  23. 

TOKIO,  JAPAN.  Pendulum  observations  at,  pp.  6,  72. 

TOM’S  RIVER.  Survey  near,  pp.  2,  31. 


TOPOGRAPHY.  Of  Maohiaa  Bay  and  River,  pp.  2, 12;  of  islands 
in  Moos-a-beo  Reach,  and  Chandler's  Bay,  pp.  2,13;  of  shores  of 
Pleasant  River,  Me.,  p.  13;  of  shores  of  Long  Island  Sound,  pp. 
2,22,23,26;  of  New  London  and  vicinity,  pp.  2,  23;  of  Delaware 
Bay  and  River,  pp.  2,35;  of  vicinity  of  Cape  Henlopen,  pp.  2, 31, 
33;  of  Fisher's  Island,  Long  Island  Sound,  p.  21 ;  of  New  Jersey 
shore  of  Delaware  Bay,  p.  34 ;  of  Tampa  Bay,  p.  47 ;  of  shores  of 
Nueces  Bay,  Tex.,  p.  51. 

TOPOGRAPHICAL  DRAWINGS.  Standard,  by  E.  Hergesheimer, 
Assistant,  Appendix  No  14.  pp.  367, 368. 

TOTAL  SOLAR  ECLIPSE  OF  MAY,  1883.  Reference  to  observa¬ 
tions  of.  pp.  1, 4. 6 ;  observstions  at  Caroline  Island,  South  Pacific 
Ocean,  pp.  72,  73;  see  Appendix  No.  17,  pp.  379-381,  by  E.  D. 
i  Preston.  Aid. 

TOWNSEND  INLET,  N.  J.  Dangerous  wreck  in  track  of  vessels 
off,  p.  5. 

TRABITE,  GEORGE  W.,  GENERAL  SUPERINTENDENT  OF 
WESTERN  UNION  TELEGRAPH  COMPANY.  Acknowl- 
edgment  of  courtesies  extended  party  of  Assistant  Dean,  p.  62. 

TRANSCONTINENTAL  GEODETIC  WORK,  pp.  1,  4,  63,  64,68; 
reference  to.  in  esiiniatee,  pp.  9, 10 ;  see  also  Appendix  No.  4,  p.  95. 

TRANSIT  OF  MERCURY,  1881.  By  Georg©  Davidson,  Assistant, 
Appendix  No.  1.5,  pp.  369,370. 

TRANSIT  OF  VENUS  OF  DECEMBER,  1882.  Reference  to 
commission  to  observe,  and  observ'atiuns,  pp.  1,  2,  5;  determination 
I  of  longitude  of  station  at  Saiut  Augustine,  Flo.,  to  ob.serve,  pp. 
3,41,42;  of  station  at  Fort  Selden,  New  Mexico,  pp.  3,  53,  54;- 
pendulum  observations  at.  station  in  New  Zealand,  pp.  3, 6;  ob 
servatioDS  of,  pp.  4,  5,  54. 55,  71,  72 ;  ob.servations  of,  at  Fort  Selden, 
New  Mexico,  pp. 4.  54,  55, 70 ;  at  Washington,  D.  C.,  p.  37;  alTepus- 
qnet  Station,  Cal.,  pp.  .52,  53;  at  Davidsou's  Observatory,  Sau 
I  Francisco,  and  at  Mount  Diablo,  p.  54 ;  in  Uliuois,  pp.  64, 65,  at 
Lobmau's  Ranch,  p.  69  ;  see  also  Appendix  No.  16. 

TRIAL  BASE  LINE  AT  FORT  MYER  RESERVATION,  VA. 
Examination  of  monuments  of,  p.  38. 

TRI ANGULATION.  Of  Macliias  Bay  and  River,  Me.,  pp.  2, 12; 
in  New  Hampshire  and  Vermont,  pp.  2,  15,  16;  of  Long  Island 
Sound,  and  across  New  York  State,  p.  2;  between  Pennsylvania 
and  West  Virginia,  pp.  2,  36;  in  the  District  of  Columbia,  pp.  3, 
39 ;  in  West  Virginia,  Ohio,  Kentucky,  pp.  3, 39, 40, 63 ;  on  coast  of 
Texas,  pp.  3,  61;  of  Hood’s  Canal.  Wash.  Ter.,  pp.  3,59;  in  Ken¬ 
tucky  and  Tennessee,  pp.  3,  62 ;  in  Ohio  and  Kentucky,  pp.  4,  63 :  in 
Illinois,  pp.  4, 64;  in  Wisconsin,  pp.  4, 65;  of  Delaware  Bay  and  River, 
p.  31;  of  State  of  Pennsylvania,  p.  36;  in  Virginia,  p.  39;  between 
Atlanta,  Ga..  and  Gnlf  coast,  p.  48;  in  vicinity  of  Matagorda  Bay. 
Tex.,  p.  51 ;  northern  part  of  California  coast,  pp.  52,  55, 57;  Ump- 
quah  ^y,  Oreg.,  pp.  57,  58;  in  Indiana,  p.  63;  of  Missouri,  p.  67; 
of  Nevada  and  Utah.  pp.  €8, 69 ;  of  Colorado,  p.  69. 

TRINIDAD.  Triangulation  near,  refened  to  in  estimates,  p.  10. 

TROUGHTON  AND  SIMMS’  TRANSIT.  No.  3.  Use  of,  p.  53. 

TRUXTUN,  WILLIAM,  U.  S.  N.  Services  in  Section  II,  p.  20;  in 
Section  IX,  p.  51. 

TURK’S  ISLAND,  WEST  INDIES.  Soundings  near,  p.  46. 
j  TURNBULL,  C.  B.  Computing  Division,  Coast  and  Geodetic  Sur¬ 
vey  Office,  pp.  97,  98. 

TURTON,  H.,  OF  LAHAINA,  SANDWICH  ISLANDS.  Ac¬ 
knowledgment  of  courtesies  extended  to  observers  of  total  eclipse 
of  the  sun  of  1883,  by,  p.  73. 

]  TYRREL,J.  B.  Drawing  Division,  Coa.st  and  Geodetic  Survey 
[  Office,  Appendix  No.  4,  p.  100. 


UMPQUAH  RIVER,  OREG.  Survey  of,  p.  3;  reference  to,  in  esti¬ 
mates,  p.  10;  trinugulatiou  and  topography  of,  and  approaches, 
pp.  57,  58. 

U^NDERHILL  TRAIL,  MOUNT  MANSFIELD,  VT.,  p.  29. 

UNITED  STATES.  Compilation  of  data  for  general  map  of  the, 
p.  74,  referred  to  in  estimates,  pp.  10, 11.  See  also  suggestion  of 
Assistant  R.  D.  Cults,  Appendix  No.  4,  p.  94. 

UNITED  STATES  AND  CANADA.  Triangulation  stations  se¬ 
lected  along  boundary-line  between,  p.  15. 

UNITED  STATES  ADVISORY  COUNCILS  OF  STATE  OF 
RHODE  ISLAND,  p.  31 ;  of  State  of  Pennsylvania,  p.  32. 

UNIVERSITY  OF  TOKIO,  JAPAN.  Pendulum  observations  at, 
p.  72. 
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(TNIVERSITY OF  VIRGINIA,  AT  CHARLOTTESVILLE,  VA- 
Detennliiatioii  of  londtade  of.  pp.  3, 38, 30. 

UPTON.  WINSLOW,  OF  SIGNAL  SERVICE.  Longitude  de- 
termlnatiODS  given  by,  pp.  61, 73. 

UTAH.  Primary  triangulation  in,  extended  eaetward,  near  the 
thirty-ninth  parallel,  p.  68. 

V. 

VANDALIA  RAILROAD.  Geodesic  leveling  on  track  of,  p.  65. 

VAN  DUZER,  L.  S.,  MIDSHIPMAN,  U.  S.  N.  Services  in  Section 
n,  p.  33 ;  in  Section  VI,  p.  45. 

VAN  ORDEN.  C.  H..  SUBASSISTANT.  Services  in  Section  II, 
pp.  23, 36. 

VENUS.  Relative  to  work  of  Commission  appointed  to  observe 
transit  of,  of  December,  1882,  pp.  1,5,70,72;  observation  of  tran¬ 
sit  o(^  at  Washington,  D.  C.,  pp.  2,5,37;  determination  of  longi¬ 
tude  of  observation  station  in  Now  Mexico,  pp.  3, 53;  observation 
of  transit  of,  in  New  Mexico,  pp.  4, 5, 52-54, 70 ;  at  Auckland,  New 
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R  K  F  O  R  T . 


United  States  Coast  and  Geodetic  Suevey  Office, 

Washington^  December  17, 1883. 

Sib  :  In  conformity  with  law  and  with  the  regulations  of  the  Treasury  Department,  I  have 
the  honor  to  present  herewith  my  report  of  the  progress  made  in  the  work  of  the  Coast  and  Geo¬ 
detic  Survey  during  the  fiscal  year  ending  with  June,  1883. 

The  three  parts  into  which  this  report  is  divided  are  arranged  thus : 

Part  I  is  mainly  occupied  with  a  general  statement  of  progress  under  the  several  heads  of 
Field-work,  Oftice-work,  Discoveries  and  Developments,  and  Special  Scientific  work;  with  the  esti¬ 
mates  in  detail  for  the  next  fiscal  year,  and  with  an  explanation  of  those  estimates. 

Part  II  is  devoted  to  detailed  recitals  of  field-work  begun,  continued,  or  completed  during  the 
fiscal  year,  concluding  with  a  reference  to  the  office- work. 

In  Part  III  are  comprised  the  several  appendices  relating  to  work  in  the  field  and  office  which 
appear  annually,  and  other  papers  deemed  worthy  of  publication  as  presenting  discussions  of  the 
methods  and  results  of  the  Survey. 


PART  I. 

An  examination  of  Appendix  No.  1,  which  exhibits  the  distribution  of  the  surveying  paraes, 
will  show  that  there  has  been  steady  progress  in  the  Survey  in  all  of  its  branches,  and  it  is 
believed  that  by  a  close  and  rigid  scrutiny  of  expenditure  the  utmost  results  have  bfien  secured 
that  the  limited  appropriations  would  admit  of. 

Among  the  more  important  operations  during  the  past  fiscal  year  may  be  enumerated  the 
connection  of  the  triangulation  of  the  Atlantic  coast  with  that  of  the  Great  Lakes  ^  the  resurvey 
of  Long  Island  Sound,  upon  which,  as  demanded  by  the  extensive  commercial  interests  involved, 
a  large  force  was  concentrated ;  the  approach  to  completion  of  the  resurvey  of  Delaware  Bay  and 
River;  the  continuation  of  the  explorations  of  the  North  Atlantic  Basin  by  lines  of  deep-sea  sound¬ 
ing  and  observations  of  surface,  serial,  and  bottom  temperatures;  the  extension  of  the  line  of  trans¬ 
continental  leveling  of  precision  to  Saint  Louis,  Mo.;  the  progress  made  in  the  geodetic  surveys  of 
the  interior  States  and  in  the  primary  triangulation  near  the  thirty-ninth  parallel,  intended  to  unite 
the  triangulations  of  the  Atlantic,  Gulf,  and  Pacific  coasts  in  one  geodetic  system ;  the  verification 
for  the  Interior  Department  of  the  survey  of  the  northern  boundary  of  Wyoming  Territory;  the 
observations  of  the  Transit  of  Venus  of  December,  1882,  at  stations  in  the  United  States,  and  at  a 
station  of  the  Transit  of  Venus  Commission  in  New  Zealand;  the  observation  of  the  Total  Eclipse 
of  the  Sun  of  May,  1883,  at  a  station  in  the  South  Pacific,  and  the  determinations  of  the  force  of 
gravity  by  means  of  pendulum  observations  at  stations  on  the  Atlantic  and  Pacific  coasts,  at  sta¬ 
tions  of  the  Transit  of  Venus  Commission  in  South  America  and  New  Zealand,  and  at  other  stations 
in  the  East  Indies,  Japan,  and  the  Sandwich  Islands.  *  * 
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UNITED  STATES  COAST  AND  GEODETIC  SXJEVEY. 


GENERAL  STATEMENT  OF  PROGRESS. 

L-FIELD-WORK. 

Atlantic  Coast. — During  the  year  ending  June  30, 1883,  the  work  of  the  Survey  has  included 
the  following  operations  upon  the  coasts  and  within  the  borders  of  the  New  England  States: 
Triangulation  and  topography  of  Machias  Bay  and  River,  Me.;  topography  of  islands  in  Moos- 
a-bec  Reach  and  shore  line  of  Chandler^s  Bay,  Me.;  topography  of  the  shores  of  Pleasant  River, 
Me.;  hydrographic  surveys  in  Narraguagus  and  Pigeon  Hill  Bays;  soundings  off  Gouldsborough 
Bay  and  in  Dyer’s  Bay  and  Rockland  Harbor,  Me.;  series  of  tidal  observations  with  self-registering 
tide-gauge  continued,  and  meteorological  observations  recorded  at  Pulpit  Cove,  North  Haven 
Island,  Penobscot  Bay;  primary  triangulation  for  the  connection  of  the  station  upon  Mount 
Washington,  N.  H.,  with  the  triangulation  of  Maine  and  of  the  Hudson  River  and  Lake  Cham¬ 
plain;  occupation  of  stations  for  determining  points  in  the  triangulation  of  New  Hampshire; 
stations  occupied  in  continuation  of  the  triangulation  of  the  State  of  Vermont;  line  of  deep-sea 
soundings  run  from  off  Nantucket  across  the  Gulf  Stream;  observations  continued  at  Providence, 
E.  I.,  with  a  self-registering  tide-gauge  loaned  to  the  city  engineer;  hydrography  of  the  eastern 
entrance  to  Long  Island  Sound;  self-registering  tide-gauge  established  on  the  breakwater,  Block 
Island;  re-establishment  of  points  of  the  old  triangulation  and  determination  of  new  points  from 
Watch  Hill  westward  for  the  resurvey  of  Long  Island  Sound;  hydrographic  resurvey  of  Fisher’s 
Island  Sound  and  New  London  and  Stonington  Harbors;  topographic  resurvey  of  the  north  shore 
of  Long  Island  Sound  to  the  eastward  of  Thames  River;  topographic  resurvey  of  New  London 
and  vicinity;  self-registering  tide-gauge  established  at  Fort  Trumbull,  New  London,  Conn.;  deter¬ 
mination  of  the  geographical  position  of  the  new  observatory  of  Yale  College,  and  determination 
of  points  for  the  resurvey  of  the  north  shore  of  Long  Island  from  the  vicinity  of  Bridgeport,  Conn., 
westward. 

Work  upon  the  coasts  and  within  the  limits  of  the  States  of  New  York,  New  Jersey,  Pennsyl¬ 
vania,  and  Delaware  has  included  a  line  of  deep-sea  soundings  from  the  vicinity  of  Montauk  Point, 
L.  I.,  to  the  Bermuda  Islands,  and  lines  of  soundings  normal  to  the  coast  off  the  south  shore  of 
Long  Island;  a  topographical  survey  of  Fisher’s  Island,  Long  Island  Sound;  re-establishment  of 
points  of  former  triangulation  and  determination  of  new  points  on  the  south  shores  of  Long  Island 
Sound,  in  the  vicinity  of  Montauk  Point  and  Gardiner’s  Bay ;  topographic  and  hydrographic  resur¬ 
vey  of  the  eastern  part  of  the  south  shores  of  Long  Island  Sound;  hydrographic  resurvey  of  Gardi¬ 
ner’s  Bay  and  approaches;  recovery  and  marking  of  triangnlation  points  on  the  north  shore  of 
Long  Island,  between  Hempstead  Harbor  and  Horton’s  Point,  N.  Y.;  topographic  and  hydrographic 
resurvey  of  the  western  part  of  Long  Island  Sound,  in  the  vicinity  of  Throg’s  Neck ;  hydrographic 
resurvey  of  the  approaches  to  New  York  Harbor;  series  of  tidal  observations  continued  with  self¬ 
registering  tide-gauge  at  Sandy  Hook,  N.  J.;  determinations  of  the  force  of  gravity  at  Hoboken, 
N.  J.,  and  at  Albany,  N.  Y.;  lines  of  deep-sea  soundings  in  the  vicinity  of  New  York  Bay  entrance; 
leveling  operations  for  connecting  the  Coast  and  Geodetic  Survey  reference-mark  at  Albany,  N.  Y., 
with  the  primary  triangulation  station  on  Mount  Mansfield,  Vt.;  primary  triangulation  across  the 
State  of  New  York  for  connecting  the  triangulation  of  Hudson  River  and  Lake  Champlain  with 
that  of  the  survey  of  the  Great  Lakes;  continuation  of  the  triangulation  of  the  northern  part  of 
the  State  of  New  Jersey;  additions  of  topographical  details  to  original  sheets  of  survey  of  the 
New  Jersey  coast  between  the  highlands  of  Navesink  and  Tom’s  River;  verification  of  hydrog¬ 
raphy  in  Delaware  and  Chesapeake  Bays  for  the  Atlantic  Coast  Pilot;  triangulation,  topography, 
and  hydrography  for  the  resurvey  of  Delaware  River  and  Bay;  resurvey  of  topography  in  the 
vicinity  of  Cape  Henlopen,  Del.;  reconnaissance  and  extension  westward  of  the  triangulation  of 
the  State  of  Pennsylvania,  and  determination  of  the  boundary  line  between  Pennsylvania  and 
West  Virginia. 

Within  the  District  of  Columbia  and  the  State  of  West  Virginia,  and  upon  the  coasts  and 
within  the  boundaries  of  the  States  of  Maryland,  Virginia,  and  North  and  South  Carolina,  the 
operations  of  the  Survey  have  included  determinations  of  gravity  by  pendulum  experiments  at 
Baltimore  and  Washington;  observation  of  the  Transit  of  Venus  at  Washington,  D.  C.;  con- 
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tinaation  of  the  detailed  topographical  survey  of  the  District  of  Columbia ;  ejoimination  of  the 
monuments  of  the  Arlington  kilometer  base.  Ya.;  special  survey  for  the  Fish  Commission  near  the 
Great  Falls  of  the  Potomac ;  continuation  of  topographic  survey  of  the  south  shore  of  Hampton 
Boads,  between  Craney  Island  and  Nansemond  River ;  current  observations  at  stations  .near  the 
entrance  of  Chesapeake  Bay,  and  thence  southward;  determination  of  the  longitude  of  the  Uni¬ 
versity  of  Virginia,  Charlottesville,  and  of  the  latitude  also,  and  connection  of  the  astronomical 
station  with  the  primary  triangulation ;  reconnaissance,  triangulation,  and  hypsometric  observa¬ 
tions  in  the  region  about  Washington,  D.  C.,  for  the  construction  of  a  general  map ;  reconnaissance 
for  the  extension  of  the  primary  triangulation  near  the  thirty-ninth  parallel  westward  in  West 
Virginia  and  Ohio;  lines  of  deep-sea  soundings  and  temperatures  off  the  coast  of  North  Carolina; 
hydrographic  surveys  of  Cape  Fear  River  entrance  and  in  Croatan  and  Pamplico  Sounds,  and  a 
hydrographic  survey  in  the  vicinity  of  Cape  Remain,  S.  C. 

Upon  the  coast  of  Georgia,  the  east  and  west  coasts  of  Florida;  in  the  approaches  to  this 
coast;  and  upon  the  coasts  and  within  the  limits  of  the  Gulf  States,  the  following  operations  were 
in  progress :  occupation  of  the  station  at  Savannah,  Ga.,  for  the  determination  of  the  longitude 
of  the  Transit  of  Venus  station  at  Saint  Augustine,  Fla.,  by  exchange  of  telegraphic  signals;  hy¬ 
drographic  resurvey  of  Saint  John’s  River  and  Bar;  reconnaissance  of  Safnt  John’s  River  from 
Lake  Monroe  to  Lake  Washington ;  survey  of  the  shores  and  lagoons  of  East  Florida  from  Indian 
River  Inlet  southward,  and  from  Key  Biscay ne  northward;  hydrographic  survey  between  Jupiter 
Inlet  and  Key  Biscayne ;  observations  of  currents  at  stations  off  Jupiter  Inlet ;  deep-sea  sound¬ 
ings,  with  serial  temperatures,  between  the  Bahamas  and  the  Bermudas ;  topographic  and  hydro- 
graphic  survey  of  the  west  coast  of  Florida  between  Charlotte  Harbor  and  Tampa  Bay;  hydrog¬ 
raphy  off  the  west  coast  of  Florida  to  the  northward  and  southward  of  Tampa  Bay ;  reconnaissance 
for  the  connection  of  the  Gulf  coast  triangulation  in  Mobile  Bay,  Ala.,  and  vicinity,  with  the  primary 
triangulation  at  or  near  Atlanta,  Ga. ;  continuation  of  the  survey  of  the  coast  of  Louisiana  west 
of  the  Mississippi  River ;  survey  of  the  coast  of  Louisiana  from  Sabine  Pass  eastward ;  hydrog¬ 
raphy  of  the  coast  of  Texas  frnm  Galveston  entrance  eastward ;  topography  of  the  shores  of  Nueces 
Bay,  and  triangulation  in  the  vicinity  of  Matagorda  Bay,  Tex. ;  measurement  of  a  base  of  verifica¬ 
tion  and  observations  for  azimuth. 

Pacifio  Coast. — Upon  the  coasts  and  within  the  boundaries  of  the  States  of  California  and 
Oregon,  of  Washington  Territory,  and  of  Alaska,  field-work  has  included  the  establishment  of  a  mag¬ 
netic  self-registering  record  station  at  Los  Angeles,  Cal.;  continuation  of  the  primary  triangulation 
northward  from  Point  Concepcion ;  hydrographic  survey  from  Monterey  southward;  observations 
at  San  Francisco,  Cal.,  for  the  determination  of  the  longitude  of  the  Transit  of  Venus  station  near 
Fort  Selden,  N.  Mex. ;  completion  of  the  supplementary  survey  of  the  San  Francisco  Peninsula ; 
determinations  of  the  force  of  gravity  at  San  Francisco,  in  connection  with  similar  determinations 
at  the  Transit  of  Venus  station  in  New  Zealand,  and  at  stations  in  New  South  Wales,  the  East 
Indies,  Japan,  and  the  Sandwich  Islands ;  determinations  of  relative  magnetic  intensity  and  of 
the  force  of  gravity  at  San  Francisco,  in  conn^tion  with  similar  observations  to  be  made  at  Point 
Barrow,  Alaska;  tidal  observations  with  self-registering  tide-gauge  continued  at  Sancelito,  Bay  of 
San  Francisco ;  occupation  of  stations  of  the  primary  triangulation  north  of  San  Francisco  Bay ; 
continuation  of  hydrographic  survey  in  the  vicinity  of  Point  Arena,  Cal. ;  hydrographic  survey  in 
the  vicinity  of  Mendocino  City,  Cal. ;  continuation  of  the  primary  triangulation  of  the  north  coast 
of  California ;  survey  of  the  Umpquah  River,  Oreg. ;  continuation  of  the  survey  of  Columbia 
River  and  tributaries ;  hydrographic  surveys  of  Gray’s  Harbor  and  in  the  Straits  of  Fuca  and 
Admiralty  Inlet,  W.  T. ;  triangulation  of  Hood’s  Canal,  W.  T. ;  continuation  of  the  hydrographic 
reconnaissance  of  the  shore-line  and  harbors  of  Southeastern  Alaska,  and  tidal  observations  con¬ 
tinued  with  self-registering  tide-gauge  at  Saint  Paul,  Kadiak  Island,  Alaska. 

Intbsiob  States. — Work  in  localities  between  the  Atlantic  and  Pacific  coasts  has  included 
the  occupation  of  the  longitude  station  at  Louisville,  Ky.,  for  the  determination  of  the  longitudes 
of  additional  stations  in  Kentucky  by  exchanges  of  telegraphic  signals;  observations  for  the  lati¬ 
tudes  of  these  stations;  reconnaissance  for  the  extension  of  the  triangulation  of  the  State  of  Ken¬ 
tucky;  occapation  of  stations  in  continuation  of  the  triangulation  of  the  State  of  Tennessee;  recon- 
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GENERAL  STATEMENT  OF  PROGRESS. 

I.-FIELD-WORK. 

Atlantic  Coast. — During  the  year  ending  June  30, 1883,  the  work  of  the  Survey  has  included 
the  following  operations  upon  the  coasts  and  within  the  borders  of  the  New  England  States: 
Triangulation  and  topography  of  Machias  Bay  and  River,  Me.;  topography  of  islands  in  Moos- 
a-bec  Reach  and  shore  line  of  Chandler^s  Bay,  Me.;  topography  of  the  shores  of  Pleasant  River, 
Me.;  hydrographic  surveys  in  Narraguagus  and  Pigeon  Hill  Bays;  soundings  off  Gouldsborough 
Bay  and  in  Dyer’s  Bay  and  Rockland  Harbor,  Me.;  series  of  tidal  observations  with  self-registering 
tide-gauge  continued,  and  meteorological  observations  recorded  at  Pulpit  Cove,  North  Haven 
Island,  Penobscot  Bay;  primary  triangulation  for  the  connection  of  the  station  upon  Mount 
Washington,  N.  H.,  with  the  triangulation  of  Maine  and  of  the  Hudson  River  and  Lake  Cham¬ 
plain;  occupation  of  stations  for  determining  points  in  the  triangulation  of  New  Hampshire; 
stations  occupied  in  continuation  of  the  triangulation  of  the  State  of  Vermont;  line  of  deep-sea 
soundings  run  from  off  Nantucket  across  the  Gulf  Stream;  observations  continued  at  Providence, 
E.  L,  with  a  self-registering  tide-gauge  loaned  to  the  city  engineer;  hydrography  of  the  eastern 
entrance  to  Long  Island  Sound;  self-registering  tide-gauge  established  on  the  breakwater.  Block 
Island;  re-establishment  of  point®  of  the  old  triangulation  and  determination  of  new  points  from 
Watch  Hill  westward  for  the  resurvey  of  Long  Island  Sound;  hydrographic  resurvey  of  Fisher’s 
Island  Sound  and  New  London  and  Stonington  Harbors;  topographic  resurvey  of  the  north  shore 
of  Long  Island  Sound  to  the  eastward  of  Thames  River;  topographic  resurvey  of  New  London 
and  vicinity;  self-registering  tide-gauge  established  at  Fort  Trumbull,  New  London,  Conn.;  deter¬ 
mination  of  the  geographical  position  of  the  new  observatory  of  Yale  College,  and  determination 
of  points  for  the  resurvey  of  the  north  shore  of  Lqng  Island  from  the  vicinity  of  Bridgeport,  Conn., 
westward. 

Work  upon  the  coasts  and  within  the  limits  of  the  States  of  New  York,  New  Jersey,  Pennsyl¬ 
vania,  and  Delaware  has  included  a  line  of  deep-sea  soundings  from  the  vicinity  of  Montauk  Point, 
L.  I.,  to  the  Bermuda  Islands,  and  lines  of  soundings  normal  to  the  coast  off  the  south  shore  of 
Long  Island;  a  topographical  survey  of  Fisher’s  Island,  Long  Island  Sound;  re-establishment  of 
points  of  former  triangulation  and  determination  of  new  points  on  the  south  shores  of  Long  Island 
Sound,  in  the  vicinity  of  Montauk  Point  and  Gardiner’s  Bay;  topographic  and  hydrographic  resur¬ 
vey  of  the  eastern  part  of  the  south  shores  of  Long  Island  Sound ;  hydrographic  resurvey  of  Gardi¬ 
ner’s  Bay  and  approaches;  recovery  and  marking  of  triangulation  points  on  the  north  shore  of 
Long  Island,  between  Hempstead  Harbor  and  Horton’s  Point,  N.  Y. ;  topographic  and  hydrographic 
resurvey  of  the  western  part  of  Long  Island  Sound,  in  the  vicinity  of  Throg’s  Neck ;  hydrographic 
resurvey  of  the  approaches  to  New  York  Harbor;  series  of  tidal  observations  continued  with  self¬ 
registering  tide-gauge  at  Sandy  Hook,  N.  J.;  determinations  of  the  force  of  gravity  at  Hoboken, 
N.  J.,  and  at  Albany,  N.  Y.;  lines  of  deep-sea  soundings  in  the  vicinity  of  New  York  Bay  entrance; 
leveling  operations  for  connecting  the  Coast  and  Geodetic  Survey  reference-mark  at  Albany,  N.  Y., 
with  the  primary  triangulation  station  on  Mount  Mansfield,  Vt.;  primary  triangulation  across  the 
State  of  Now  York  for  connecting  the  triangulation  of  Hudson  River  and  Lake  Champlain  with 
that  of  the  survey  of  the  Great  Lakes;  continuation  of  the  triangulation  of  the  northern  part  of 
the  State  of  New  Jersey;  additions  of  topographical  details  to  original  sheets  of  survey  of  the 
New  Jersey  coaet  between  the  highlands  of  Navesink  and  Tom’s  River;  verification  of  hydrog¬ 
raphy  in  Delaware  and  Chesapeake  Bays  for  the  Atlantic  Coast  Pilot;  triangulation,  topography, 
and  hydrography  for  the  resurvey  of  Delaware  River  and  Bay;  resurvey  of  topography  in  the 
vicinity  of  Cape  Henlopen,  Del.;  reconnaissance  and  extension  westward  of  the  triangulation  of 
the  State  of  Pennsylvania,  and  determination  of  the  boundary  line  between  Pennsylvania  and 
West  Virginia. 

Within  the  District  of  Columbia  and  the  State  of  West  Virginia,  and  upon  the  coasts  and 
within  the  boundaries  of  the  States  of  Maryland,  Virginia,  and  North  and  South  Carolina,  the 
operations  of  the  Survey  have  included  determinations  of  gravity  by  pendulum  experiments  at 
Baltimore  and  Washington;  observations  of  the  Transit  of  Venus  at  Washington,  D.  C.;  con- 
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tinaation  of  the  detailed  topographical  survey  of  the  District  of  Columbia ;  examination  of  the 
monuments  of  the  Arlington  kilometer  base,  Va. ;  special  survey  for  the  Fish ‘Commission  near  the 
Great  Falls  of  the  Potomac ;  continuation  of  topographic  survey  of  the  south  shore  of  Hampton 
Eoads,  between  Craney  Island  and  Nansemond  Eiver ;  current  observations  at  stations  .near  the 
entrance  of  Chesapeake  Bay,  and  thence  southward ;  determination  of  the  longitude  of  the  Uni¬ 
versity  of  Virginia,  Charlottesville,  and  of  the  latitude  also,  and  connection  of  the  astronomical 
station  with  the  primary  triangiilation ;  reconnaissance,  triangulation,  and  hypsometric  observa¬ 
tions  in  the  region  about  Washington,  D.  C.,  for  the  construction  of  a  general  map ;  reconnaissance 
for  the  extension  of  the  primary  triangulation  near  the  thirty-ninth  parallel  westward  in  West 
Virginia  and  Ohio;  lines  of  deep-sea  soundings  and  temperatures  off  the  coast  of  North  Carolina; 
hydrographic  surveys  of  Cape  Fear  Eiver  entrance  and  in  Croatan  and  Pamplico  Sounds,  and  a 
hydrographic  survey  in  the  vicinity  of  Cape  Eomain,  S.  C. 

Upon  the  coast  of  Georgia,  the  east  and  west  coasts  of  Florida;  in  the  approaches  to  this 
coast;  and  upon  the  coasts  and  within  the  limits  of  the  Gulf  States,  the  following  operations  were 
in  progress :  occupation  of  the  station  at  Savannah,  Ga.,  for  the  determination  of  the  longitude 
of  the  Transit  of  Venus  station  at  Saint  Augustine,  Fla.,  by  exchange  of  telegraphic  signals;  hy¬ 
drographic  resurvey  of  Saint  John’s  Eiver  and  Bar ;  reconnaissance  of  Safnt  John’s  Eiver  from 
Lake  Monroe  to  Lake  Washington ;  survey  of  the  shores  and  lagoons  of  East  Florida  from  Indian 
Eiver  Inlet  southward,  and  from  Key  Biscay ne  northward;  hydrographic  survey  between  Jupiter 
Inlet  and  Key  Biscayne ;  observations  of  currents  at  stations  off  Jupiter  Inlet ;  deep-sea  sound¬ 
ings,  with  serial  temperatures,  between  the  Bahamas  and  the  Bermudas ;  topographic  and  hydro- 
graphic  survey  of  the  west  coast  of  Florida  between  Charlotte  Harbor  and  Tampa  Bay;  hydrog¬ 
raphy  off  the  west  coast  of  Florida  to  the  northward  and  southward  of  Tampa  Bay ;  reconnaissance 
for  the  connection  of  the  Gulf  coast  triangulation  in  Mobile  Bay,  Ala.,  and  vicinity,  with  the  primary 
triangulation  at  or  near  Atlanta,  Ga. ;  continuation  of  the  survey  of  the  coast  of  Louisiana  west 
of  the  Mississippi  Eiver;  survey  of  the  coast  of  Louisiana  from  Sabine  Pass  eastward;  hydrog¬ 
raphy  of  the  coast  of  Texas  from  Galveston  entrance  eastward ;  topography  of  the  shores  of  Nueces 
Bay,  and  triangulation  in  the  vicinity  of  Matagorda  Bay,  Tex.;  measurement  of  a  base  of  verifica¬ 
tion  and  observations  for  azimuth. 

Pacifio  Coast. — Upon  the  coasts  and  within  the  boundaries  of  the  States  of  California  and 
Oregon,  of  Washington  Territory,  and  of  Alaska,  field-work  has  included  the  establishment  of  amag- 
netic  self-registering  record  station  at  Los  Angeles,  Cal.;  continuation  of  the  primary  triangulation 
northward  from  Point  Concepcion ;  hydrographic  survey  from  Monterey  southward;  observations 
at  San  Francisco,  Cal.,  for  the  determination  of  the  longitude  of  the  Transit  of  Venus  station  near 
Fort  Selden,  N.  Mex. ;  completion  of  the  supplementary  survey  of  the  San  Francisco  Peninsula ; 
determinations  of  the  force  of  gravity  at  San  Francisco,  in  connection  with  similar  determinations 
at  the  Transit  of  Venus  station  in  New  Zealand,  and  at  stations  in  New  South  Wales,  the  East 
Indies,  Japan,  and  the  Sandwich  Islands ;  determinations  of  relative  magnetic  intensity  and  of 
the  force  of  gravity  at  San  Francisco,  in  conn^tion  with  similar  observations  to  be  made  at  Point 
Barrow,  Alaska ;  tidal  observations  with  self-registering  tide-gauge  continued  at  Sancelito,  Bay  of 
San  Francisco ;  occupation  of  stations  of  the  primary  triangulation  north  of  San  Francisco  Bay ; 
continuation  of  hydrographic  survey  in  the  vicinity  of  Point  Arena,  Cal. ;  hydrographic  survey  in 
the  vicinity  of  Mendocino  City,  Cal. ;  continuation  of  the  primary  triangulation  of  the  north  coast 
of  California ;  survey  of  the  Umpquah  Eiver,  Oreg. ;  continuation  of  the  survey  of  Columbia 
Eiver  and  tributaries ;  hydrographic  surveys  of  Gray’s  Harbor  and  in  the  Straits  of  Fuca  and 
Admiralty  Inlet,  W.  T.;  triangulation  of  Hood’s  Canal,  W.  T.;  continuation  of  the  hydrographic 
reconnaissance  of  the  shore-line  and  harbors  of  Southeastern  Alaska,  and  tidal  observations  con¬ 
tinued  with  self-registering  tide-gauge  at  Saint  Paul,  Kadiak  Island,  Alaska. 

Intbbiob  States. — Work  in  localities  between  the  Atlantic  and  Pacific  coasts  has  included 
the  occupation  of  the  longitude  station  at  Louisville,  Ky.,  for  the  determination  of  the  longitudes 
of  additional  stations  in  Kentucky  by  exchanges  of  telegraphic  signals;  observations  for  the  lati¬ 
tudes  of  these  stations;  reconnaissance  for  the  extension  of  the  triangulation  of  the  State  of  Ken¬ 
tucky;  occupation  of  stations  in  continuation  of  the  triangulation  of  the  State  of  Tennessee;  recon- 
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naissance  for  the  primary  triangulatiou  near  the  thirty-ninth  parallel  extended  from  West  Virginia 
into  Ohio  and  Kentucky ;  occupation  of  stations  in  continuation  of  the  triangulation  of  the  State 
of  Ohio;  reconnaissance  for  the  extension  of  the  triangulation  of  the  State  of  Indiana;  determina¬ 
tions  of  the  latitude  and  longitude  of  stations  in  Indiana ;  transcontinental  line  of  geodesic  leveling 
extended  from  Mitchell,  Ind.,  to  Saint  Louis,  and  thence  to  Kansas  City,  Mo. ;  continuation  to  the 
eastward  of  the  primary  triangulation  in  Illinois  near  the  thirty-ninth  parallel ;  occupation  of 
stations  in  continuation  of  the  triangulation  of  the  State  of  Wisconsin ;  determinations  of  the 
longitudes  of  points  in  Arkansas,  Missouri,  Illinois,  and  Nebraska  by  exchange  of  telegraphic 
signals  with  Saint  Louis,  Mo. ;  continuation  to  the  westward  of  the  primary  triangulation  in  Missouri 
near  the  thirty-ninth  parallel ;  primary  triangulation  near  this  parallel  in  Nevada  extended  east¬ 
ward,  and  a  reconnaissance  made  for  the  extension  eastward  of  the  primary  triangulation  near  the 
same  parallel  in  Colorado;  observation  of  the  Transit  of  Venus  of  December,  1882,  at  Cerro 
Eoblero,  near  Fort  Selden,  N.  Mex.,  and  completion  of  the  work  of  verification  of  the  northern 
boundary  of  Wyoming  Territory. 

The  observations  of  the  Transit  of  Venus  at  Auckland,  New  Zealand,  were  in  charge  of  an 
Assistant  in  the  Survey,  under  the  direction  of  the  Transit  of  Venus  Commission.  Advantage  was 
taken  of  the  opportunity  to  obtain  determinations  of  the  force  of  gravity  at  this  distant  station, 
and  at  other  stations  in  the  eastern  hemisphere,  for  comparison  with  similar  determinations  at  San 
Francisco  and  at  Washington. 

A  special  appropriation  having  been  ma<le  by  Congress  for  the  observation  of  the  Total 
Eclipse  of  the  Sun  at  an  island  in  the  South  Pacific,  one  of  the  younger  officers  of  the  Survey  was 
ordered  to  join  the  expedition  and  to  make  at  the  eclipse  station  selected  (Caroline  Island)  a 
series  of  pendulum  experiments  for  the  determination  of  gravity.  Eeturniug,  he  was  instructed  to 
obtain  comparative  determinations  at  stations  in  the  Sandwich  Islands  and  at  San  Francisco,  CaL 

II.— OFFICE- WORK. 

The  records  of  field-work  of  the  fiscal  year  ending  June  30, 1883,  received  at  the  ojSfice  have 
been  duly  distributed  to  the  several  divisions  for  examination  and  deduction  of  results,  to  be  used 
in  the  production  of  the  charts  and  other  publications  of  the  Survey. 

In  accordance  with  the  office  organization,  the  records  which  pertain  to  astronomical,  geodetic, 
and  magnetic  observations  are  referred  to  the  Computing  Division;  those  relating  to  tidal  obser¬ 
vations,  to  topographic  and  hydrographic  surveys,  are  referred  to  the  Tidal,  the  Drawing,  and  the 
Hydrographic  Divisions,  respectively.  The  office  labor  proper  consists  in  the  verification  of  field 
records  and  computations;  in  the  drawings  and  reductions  for  the  preparation  of  the  charts;  in  the 
engraving,  electrotyping,  printing,  and  issuing  of  the  charts;  in  the  computations  for  the  predic¬ 
tion  of  tides,  and  the  publication  of  Tide  Tables;  in  the  labor  of  the  preparation  and  publication 
of  the  Coast  Pilot;  in  the  care  of  the  records  of  the  work,  and  in  the  making  and  maintenance  of 
the  geodetic  instruments  used  on  the  survey. 

Tide  Tables  of  the  principal  ports  of  the  United  States  for  the  year  1884,  based  on  the  reduc¬ 
tions  and  discussions  of  the  observations  already  made,  have  been  published. 

The  drawings  of  forty-two  charts  have  been  in  progress,  and  of  this  number  twenty-eight 
have  been  finished,  including  fourteen  for  publication  by  photolithography. 

Drawings  have  been  made  of  five  instruments  of  precision  to  accompany  the  annual  reports, 
together  with  eighteen  miscellaneous  sketches  and  diagrams  for  the  illustration  of  scientific  papers. 

Fifteen  copper-plate  engravings  of  charts  and  thirty -four  of  sketches  and  illustrations  have 
been  begun;  four  hundred  and  thirty-seven  plates  of  charts  and  sketches  have  received  correc¬ 
tions;  the  engraving  of  nineteen  plates  of  charts  has  been  continued;  the  plates  of  twenty-seven 
charts  and  eight  sketches  and  illustrations  have  been  completed.  Forty-eight  thousand  three 
hundred  and  twenty  prints  were  made  from  copper  plates;  of  this  number,  fourteen  thousand  one 
hundred  and  sixty-five  were  charts  and  views  illustrating  the  Atlantic  Coast  Pilot,  and  one  hun¬ 
dred  and  eighty-two  were  transfer  proofs,  to  be  printed  from  stone.  Eighteen  alto  and  twenty-two 
basso  electrotype  plates  were  made  for  the  office  during  the  year,  and  twelve  alto  and  fourteen 
basso  plates  for  other  Departments  of  Government. 
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III.  — DI8COVERIE8  AND  DE VE i:.OPMENT8. 

All  obstructions  or  dangers  to  navigation  discovered  in  the  progress  of  the  work  are  promptly 
reported  to  the  Snpeiintendent,  and  Notices  to  Mariners  are  issued  for  wide  and  free  distribution, 
in  which  are  stuted  the  locality  of  the  danger  and  the  best  way  of  avoiding  it.  Reference  is  made 
also  to  the  charts  of  the  Survey  affected  by  the  notice. 

Six  such  notices  were  issued  during  the  past  fiscal  year,  numbered  from  34  to  39,  inclusive,  in 
the  regular  series. 

No.  34,  dated  August  24,  1882,  gave  the  location  and  description  of  a  dangerous  rock  in  the 
eastern  entrance  to  Fisher’s  Island  Sound,  as  furnished  by  Lieut.  Richardson  Clover,  U.  S.  N., 
Assistant,  Coast  Survey. 

No.  35,  bearing  date  of  January  4,  1883,  described  dangerous  rocks,  reported  by  the  same 
oflBcer,  in  the  western  part  of  Fisher’s  Island  Sound,  and  in  the  approaches  to  New  London  and 
Mystic  Harbors. 

No.  36,  May  14,  1883,  gives  notice  of  a  sunken  wreck  in  the  track  of  vessels  along  the  New 
Jersey  coast,  reported  and  determined  in  position  by  Lieut.  Commander  W.  H.  Brownson,  U.  S.  N., 
Assistant,  Coast  Survey. 

In  No.  37,  June  8,  notice  was  given  of  a  wreck  partly  out  of  water  in  the  track  of  vessels  along 
the  east  coast  of  Florida,  reported  by  Capt.  F.  Read,  commanding  the  steamship  Chalmette. 

No.  38,  June  19,  gave  an  account  of  a  dangerous  rock,  hitherto  unknown,  in  Surge  Narrows, 
Peril  Strait.  Southeastern  Alaska,  described  in  a  communication  received  from  Lieut.  G.  C.  Hauus, 
U.  S  N.,  Assistant,  Coast  Survey. 

No.  39,  June  22,  1883,  cautioned  coasting  vessels  standing  inside  of  the  Five-Fathom  Bank 
against  a  sunken  vessel  in  their  track  oflf  Townsend  Inlet,  N.  J. 

,  IV,  — SPECIAL  SCIENTIFIC  WORK. 

THE  TRANSIT  OF  VENUS. 

The  results  for  the  solar  parallax,  deduced  from  observations  of  the  Transit  of  Venus  of  1874, 
and  considerations  thence  derived  in  regard  to  the  best  methods  of  observing  the  Transit  of  1882, 
induced  the  Commission  authorized  by  Congress  to  take  early  action  in  the  organization  of  parties, 
and  in  the  publication  of  detailed  instructions  for  the  observation  of  this  event,  so  important  both 
to  astronomy  and  geodesy. 

Observations  of  the  Transit  were  made  by  officers  of  the  Coast  Survey  at  a  number  of  stations, 
some  of  which  were  specially  designated  by  the  Transit  of  Venus  Commission. 

At  Washington,  D.  C.,  a  station  was  occupied  at  Fauth’s  Observatory,  nearly  opposite  the 
southwest  comer  of  the  lower  Capitol  Park.  The  weather  on  the  day  of  the  Transit  (December  6) 
being  generally  favorable,  all  four  contacts  were  observed. 

A  station  in  New  Mexico  having  been  decided  upon  by  the  Commission,  one  was  selected  at 
Cerro  Roblero,  an  isolated  mountain  mass  rising  abruptly  to  a  height  of  nearly  1,700  feet  from  the 
right  bank  of  the  Rio  del  Norte,  and  about  four  miles  from  the  military  post  at  Fort  Selden.  Sat¬ 
isfactory  observations  were  obtained  of  all  four  contacts  at  Cerro  Roblero,  under  very  favorable 
atmospheric  conditions. 

The  transit  was  observed  at  the  Davidson  Observatory,  in  San  Francisco,  Cal. ;  at  the  Coast  and 
Geodetic  Survey  station,  Tepusquete,  Cal.,  and  at  Lehman  Ranch,  Nev. 

Observations  of  the  Transit  were  made  at  Auckland,  New  Zealand,  one  of  the  stations  of  the 
Commission.  But  partial  success  attended  the  observations  made  at  this  station,  the  sun  being  at 
no  time  during  the  Transit  entirely  free  from  clouds. . 

Reports  of  the  observations  of  the  Transit  made  at  the  stations  of  the  Transit  of  Venus  Com¬ 
mission  have  been  transmitted  to  the  president  of  the  Commission  5  duplicates  of  these  reports 
will  be  preserved  in  the  archives  of  the  Survey. 

Beimrts  of  observations  made  by  officers  of  the  Survey  at  other  stations  will  appear  as 
Appendix  No.  16  to  this  report. 
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THE  TOTAL  SOLAR  ECLIPSE  OF  MAY  6,  1883. 

Under  the  provisions  of  a  clause  in  the  act  of  March  3, 1883,  making  an  appropriation  for  Jhe 
observation  of  the  Total  Eclipse  of  the  Sun  of  May  6,  at  a  station  in  the  South  Pacific  Ocean,  by 
an  expedition  to  be  organized  for  that  purpose  under  the  auspices  of  the  National  Academy  of 
Sciences,  with  the  co-operalion  of  the  Coast  and  Geodetic  Survey,  an  officer  of  the  Survey  was 
ordered  to  report  for  duty  on  this  exi>edition. 

The  observation  of  this  eclipse  was  regarded  with  special  interest,  because  of  its  having  the 
longest  totality  of  any  that  had  ever  been  observed,  nearly  five  and  a  half  minutes.  The  opportunity 
for  studying  the  physical  phenomena  of  the  eclipse  would  therefore  be  an  exceptional  one. 

Caroline  Island,  a  chain  of  small  islands  of  coral  formation  in  the  South  Pacific,  was  selected 
as  the  point  of  observation.  The  weather  was  clear  during  the  totality,  except  a  slight  haze  for  a 
minuie  or  two  at  beginning,  and  all  four  contacts  were  successfully  observed. 

Details  are  given  in  an  abstract  of  the  observer’s  report,  which  appears  as  Appendix  No.  17. 

FIELD  CATALOGUE  OF  1,278  T[ME  AND  CIRCUMPOLAR  STARS. 

The  first  edition  of  a  Field  Catalogue  of  Time  and  Circumpolar  Stars,  prepared  for  the  use  of 
observers  with  portable  instrumen  s  in  the  temporary  observatories  of  the  Survey,  was  published 
in  1874.  It  contained  983  stars.  A  new  edition  has  been  compiled,  and  is  now  ready  for  publication , 
which  contains  1,278  stars,  their  mean  places  being  given  for  the  epoch  1885.0 — the  right  ascen¬ 
sions  to  the  nearest  tenth  of  a  second  of  time,  and  the  declinations  to  the  nearest  second  of  arc. 
It  includes  the  standard  stars  of  the  American  Ephemeris  and  Nautical  Almanac,  of  the  English 
Nautical  Almanac,  of  the  Connaissance  des  Temps,  and  of  the  Berliner  Astronomische  Jahrbuch, 
together  with  stars  selected  from  the  standard  catalogues,  giving  the  preference  to  those  of  the 
Naval  Observatory,  Harvard  College  Observatory,  and  the  Observatory  of  Greenwich. 

Of  the  1,278  stars  in  this  catalogue,  the  apparent  places  of  752  are  given  in  the  ephemerides. 

For  the  convenience  of  observers  the  catalogue  is  to  be  published  separately  in  octavo  form, 
and  will  also  appear  as  Appendix  No.  18  to  this  report. 

DETERMINATIONS  OF  GRAVITY. 

Determinations  of  the  force  of  gravity,  both  absolute  and  relative,  by  means  of  pendulum 
experiments  and  observations,  have  been  continued  during  the  year.  As  an  important  factor  in 
the  investigation  of  the  figure  of  the  earth,  such  determinations  have  always  formed  an  essential 
part  of  a  geodetic  survey. 

In  the  United  States  the  principal  stations  at  which  pendulums  were  oscillated  were  Albany, 
Hoboken,  Baltimore,  Washington,  Saint  Augustine,  and  San  Francisco.  A  station  was  also  occu¬ 
pied  in  Montreal,  Canada. 

Advantage  was  taken  of  the  presence  of  observers  experienced  in  pendulum  work  with  the 
national  expeditions  for  the  observation  of  the  Transit  of  Venus  and  the  Total  Solar  Eclipse  to 
obtain  results  for  gravity  at  stations  widely  distributed  over  the  earth’s  surface,  thus  adding  valu¬ 
able  data  for  the  determination  of  the  compression  of  the  earth  at  comparatively  small  cost. 

At  the  Transit  of  Venus  station  in  Auckland,  New  Zealand,  were  swung  the  three  Kater 
invariable  pendulums.  These  pendulums,  of  historic  importance,  which  had  been  oscillated  at 
Greenwich,  Kew,  and  London,  and  subsequently  at  the  Coast  and  Geodetic  Survey  stations  in 
Hoboken  and  Washington,  having  been  left  in  the  custody  of  the  Survey,  the  opportunity  of  obtain¬ 
ing  by  means  of  them  observations  strictly  comparable,  at  stations  geographically  far  apart,  was 
a  most  valuable  one.  In  accordance  with  instructions,  the  party  of  observation,  on  their  return 
trip,  swung  the  Kater  pendulums  at  Sydney,  New  South  Wales,  at  Singapore,  Straits  Settlements, 
British  India,  at  Tokio,  Japan,  and  at  San  Francisco. 

The  officer  of  the  Survey  who  accompanied  the  Total  Solar  Eclipse  expedition  to  Caroline 
Island,  in  the  South  Pacific,  had  in  his  charge  pendulum  No.  3,  with  instructions  to  oscillate  it  at 
the  eclipse  station,  and  also,  upon  his  homeward  voyage,  at  a  station  occupied  upon  the  island  of 
Maui  by  De  Freycinet  in  1819,  and  at  a  station  in  Honolulu,  Sandwich  Islands. 

In  order  to  obtain  certain  necessary  observations  supplementary  to  and  completing  the  opera- 
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tions  formerly  executed  for  the  purpose  of  connecting  the  American  and  English  initial  gravity 
stations,  a  Coast  and  Geodetic  Survey  officer  was  sent  to  Europe  in  May,  1883. 

In  the  spring  of  1883  instructions  were  issued  for  obtaining  at  San  Francisco  a  series  of 
•gravity  determinations  to  be  made  at  Point  Barrow,  Alaska,  by  an  observer  of  the  Coast  Survey 
attached  to  the  Signal  Service  relief  expedition  which  sailed  from  San  Francisco  about  the  middle 
of  June. 

BESXJLTS  FOB  THE  LENGTH  OF  THE  YOLO  BASE. 

A  full  account  of  the  measurement  of  the  primary  base  line  in  Yolo  County,  Cal.,  with  the 
new  compensation  base  apparatus,  was  given  in  luy  last  annual  report.  The  results  for  length  of 
the  base  as  deduced  from  the  measurements  and  comparisons  are  discussed  in  a  paper  which  is 
published  as  Appendix  No.  11  to  this  report. 

The  accuracy  of  the  final  result  appears  greater  than  that  of  any  obtained  for  any  other  base¬ 
line  on  the  survey.  This  is  attributed  mainly  to  the  very  careful  handling  of  the  apparatus  during 
the  measurement,  and  also  to  the  precautions  taken  to  secure  daily  comparisons  with  the  standard. 

The  author  of  the  paper  expresses  his  belief  that  the  question  whether  a  base  apparatus  com¬ 
pensated  for  changes  of  temperature  or  one  uncompensated  would  prove  to  be  the  most  desirable 
is  still  unsolved.  This  is  in  consequence  of  the  irregular  contraction  of  the  zinc  bars  as  experienced 
in  the  present  apparatus,  the  effects  of  which  were  only  overcome  by  extra  labor  of  comparison 
with  the  standard.  The  fact  that  the  degree  of  accuracy  actually  reached  is  far  greater  than  can 
be  preserved,  even  in  the  very  perfect  measures  of  the  angles  of  the  first  quadrilateral,  does  not 
set  at  rest  the  question  of  the  most  effective  base  apparatus,  since  besides  accuracy,  rapidity,  and 
ease  of  handling,  in  a  word,  economy  in  measurement  is  also  a  very  important  factor. 

VBBIFIOATION  OF  THE  NOBTHEBN  BOUNDABY  OF  WYOMING  TEBBITOBY. 

The  occasion  of  the  detail  of  an  officer  of  the  Coast  and  Geodetic  Survey,  at  the  request  of  the 
Interior  Department,  to  make  an  examination  upon  the  ground  of  the  survey  of  the  northern, 
boundary  of  Wyoming  Territory,  made  for  that  Department  under  contract,  was  folly  stated  in  my 
last  annual  report. 

At  the  beginning  of  the  fiscal  year  1882-^83  the  work  of  verification  was  in  full  progress.  By 
the  close  of  August  the  field  examination  was  finished.  It  was  conducted  under  special  instruc¬ 
tions  drawn  up  in  accordance  with  the  conclusions  arrived  at  by  the  Commission  appointed  during 
the  previous  winter,  and  the  work  was  executed  in  a  manner  entirely  lo  the  satisfaction  of  myself 
and  the  Secretary  of  the  Interior. 


PHYSICAL  HYDBOGBAPHY. 

Much  attention  has  been  given  during  the  past  year  to  the  study  of  questions  in  physical 
hydrography,  the  solution  of  which  promises  practical  usefulness  in  connection  with  navigation 
and  proposed  public  works. 

A  special  investigation  has  been  called  for  in  the  progress  of  the  physical  survey  of  Delaware 
Bay  and  River.  This  survey  has  now  so  nearly  advanced  to  completion  that  a  classification  of  its 
results  has  become  jiossible  with  reference  to  the  determinations  of  mean  depth,  areas  of  cross- 
section,  and  the  laws  which  govern  the  changes  in  channel- ways  and  the  movement  of  the  tides. 

In  a  report  which  was  printed  as  Appendix  No.  13  to  the  report  for  1879,  three  rules  were 
pointed  out  which  simplified  the  conception  of  the  physical  scheme  of  Delaware  Bay.  They  were 
deduced  from  a  study  of  the  printed  charts,  based  upon  the  surveys  of  nearly  forty  years  ago,  but 
the  new  surveys,  made  with  all  modern  refinements,  confirm  these  rules  in  the  most  satisfactory 
manner.  The  author  now  furnishes  the  following  statement,  worked  out  from  large  collections  of 
new  data,  which  cannot  fail  to  be  valuable  in  considering  plans  for  improvement  to  navigation  or 
for  the  reclamation  of  tide-lands: 

“Jn  the  estuary  of  the  Delaware^  from  League  Island  to  the  submerged  delta^  fifty  miles  below ^  the 
mean  depth  is  constant;  the  widths  and  sections  vary  with  the  square  of  the  distance^ , and  the  retard  of 
the  tide  can  be  exactly  stated  in  terms  of  the  mean  depth  and  widths 
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It  is  the  first  instance,  perhaps,  in  which,  with  a  constancy  of  mean  depth,  the  effect  of  width 
ax)on  the  rate  of  tidal  propagation  could  be  accurately  determined.  In  Appendix  No.  9  to  the 
report  for  1878  the  details  of  this  investigation  were  given,  and  in  Appendix  No.  8  to  my  report 
for  the  present  year  are  stated  the  conclusions  derived  from  a  careful  study  of  the  recent  surveys. 

MAXIMA  AND  MINIMA  TIDE-PEEDICTING  MACHINE. 

A  description,  with  drawings,  of  a  machine  for  computing  tides,  devised  and  constructed  for 
the  use  of  the  Coast  and  Geodetic  Survey,  will  be  given  in  Appendix  No.  10  to  this  report.  With 
it  can  be  determined  mechanically  the  times  and  heights  of  high  and  low  water  at  the  numerous 
ports  upon  our  coast  for  which  Tide  Tables  are  published  a  year  in  advance.  These  times  and 
heights  are  given  directly  in  figures  upon  a  dial  and  scale,  to  be  tabulated  by  the  operator.  The 
working  capacity  of  the  machine  is  estimated  to  be  at  least  that  of  twenty  computers.  Results 
obtained  by  means  of  it  for  the  Boston  tides  of  1884,  and  compared  with  results  from  computation, 
presented  a  satisfactory  agreement. 

HARMONIC  ANALYSIS  OF  THE  TIDES  OF  SANDY  HOOK. 

At  Sandy  Hook,  N.  J.,  which  is  a  port  of  reference  for  the  tides  on  the  south  coast  of  Long 
Island,  for  those  on  the  New  Jersey  coast  between  Keyport  and  Cape  May,  and  for  the  tides  at 
Cai)e  Henlopen  and  the  Delaware  Breakwater,  a  self  registering  tide-gauge  has  been  maintained 
for  several  years.  In  order  to  deduce  a  series  of  tidal  constants  which  will  serve  in  future  for  the 
close  prediction  of  tides  at  this  important  station,  the  hourly  co  ordinates  of  the  heights  of  the 
tide  as  measured  from  the  curves  recorded  for  six  years  (1875  to  1881,  inclusive)  have  been  treated 
by  the  method  of  harmonic  analysis.  This  paper  appears  as  Appendix  No.  9  to  this  report. 

In  a  report  on  a  discussion  of  the  tides  of  Penobscot  Bay  (Appendix  No.  11  for  1878)  a  full 
account  was  given  of  the  method  of  applying  the  harmonic  analysis  to  the  investigation  of  the 
l^s  of  tidal  action. 

DEEP-SEA  EXPLORATIONS  IN  THE  WESTERN  PART  OF  THE  NORTH  ATLANTIC  OCEAN. 

The  deep-sea  explorations  which  have  been  prosecuted  for  several  years  past  in  the  western 
part  of  the  North  Atlantic  Ocean  have  been  continued.  For  the  special  purpose  of  developing 
the  limits  and  general  character  of  that  part  of  the  Atlantic  Basin  between  Bermuda  and  the 
Bahamas,  and  to  the  eastward  as  far  as  St.  Thomas,  a  systematic  investigation  of  the  confignra 
tion  of  the  ocean  bed  in  those  locabties  was  made  during  the  past  winter  by  deep-sea  sounding 
and  dredging,  with  observations  of  surface,  serial,  and  bottom  temperatures. 

Many  interesting  results  were  obtained  during  this  cruise,  one  of  the  most  noteworthy  of 
which  was  the  successful  sounding  taken  at  the  great  depth  of  four  thousand  five  hundred  and 
sixty-one  fathoms  about  seventy-five  miles  to  the  northward  of  Porto  Rico.  The  temperature  at 
this  depth  was  found  to  be  Fahr.,  and  the  specimen-cup  brought  up  brown  ooze.  No  record 
is  known  of  any  sounding  from  which  bottom  specimen  and  temperature  have  been  obtained  at  a 
depth  equaling  this. 

A  mo<lel  of  the  bottom  of  our  Atlantic  coast  and  the  Gulf  of  Mexico,  based  upon  the  Coast 
Survey  soundings,  was  constructed  at  this  office,  and  being  exhibited  at  the  recent  International 
Fisheries  Exposition  in  London  attracted  much  notice  and  received  great  commendation. 


EXPLANATION  OF  ESTIMATES. 

With  the  detailed  estimates  for  the  fiscal  year  ending  June  30, 1885,  which  were  transmitted 
to  the  Treasury  Department  in  November  last,  was  submitted  the  following  statement: 

In  submitting  the  estimates  for  the  Coast  and  Geodetic  Survey  for  the  fiscal  year  1884-’85, 1 
beg  leave  to  bring  to  your  attention  the  points  in  which  they  differ  from  the  appropriations  for  the 
current  fiscal  year,  and  to  ask  your  approval  ol  the  same. 
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The  aggregate  amount  asked  is  $670,500,  while  the  aggregate  appropriation  for  the  current 
year  is  $655,290.  There  is  no  great  disparity  in  these  amounts,  but  it  most  be  noted  that  this 
yearns  appropriation  contains  an  amount  of  $100,000  for  the  building  of  a  new  steamship  for  the 
coast  of  Alaska. 

The  chief  increase  in  the  estimates  is  for  the  item  of  party  expenses,”  which  comprise  the 
pay  of  those  temporarily  employed  as  recorders,  signal-men,  hands,  cooks,  drivers  or  boatmen,  as 
the  case  may  be,  the  subsistence  and  transportation  of  the  parties,  and  all  requisite  materials, 
tents,  boats,  and  all  other  necessary  expenses  incident  to  the  work. 

The  object  of  proposing  this  increase  is  to  obtain  a  proper  economic  proportion  between  the 
expense  of  putting  the  surveying  parties  in  the  field  and  the  length  of  time  that  they  can  be  kept 
at  work.  This  should  be  as  long  as  permitted  by  the  season  favorable  for  field  work  in  the  several 
localifies.  In  order  to  nreet  this  condition  it  is  necessary  that  the  amount  available  for  “party 
expenses”  should  be  at  least  half  as  large  again  as  it  has  been  of  late  years,  and  I  am  constrained 
by  a  consideration  of  reasonable  economy  to  submit  estimates  for  an  increased  amount. 

As  compared  with  the  vast  extent  of  our  coast,  the  localities  at  which  the  work  is  going  on 
are  few  and  far  between,  and  the  only  other  mode  of  doing  the  work  with  due  economy,  with  the 
present  means,  would  be  to  discontinue  the  survey  for  the  present  at  many  points  where  it  is  now 
in  progress. 

The  next  item  in  the  appropriation,  that  for  “transcontinental  geodetic  work,”  is  slightly 
increased  for  the'same  considerations. 

The  item  for  “aid  to  State  surveys”  is  increased  by  $4,000,  owing  to  the  growing  demand  for 
this  means  of  verifying  the  surveys  of  the  different  States. 

In  the  item  of  “pay  in  field”  the  small  increase  in  the  estimate  is  rendered  necessary  by  the 
reasonable  expectation  of  advancement  in  the  lower  grades.  The  probable  diminution  of  expendi¬ 
ture  from  natural  causes  in  the  higher  grades  may  make  the  additional  expenditure  unnecessary. 

The  aggregate  of  the  “pay  in  office”  remains  unchanged,  although  variations  may  occur  in 
details. 

The  “rent”  charges  equally  remain  unchanged. 

The  amount  for  “office  expenses”  is  increased  by  about  $6,400,  owing  to  the  constantly  grow¬ 
ing  demand  for  the  results  of  the  work. 

The  item  for  “repairs of  vessels”  is  increased  by  $3,000,  to  bring  it  up  to  the  ordinary  amount 
(reduced  10  per  cent,  last  year),  and  by  $12,000  for  putting  new  boilers  in  the  steamer  Hassler, 
which  has  now  been  in  service  twelve  years. 

I  trust  that  the  foregoing  explanations  will  warrant  your  approval  of  the  estimates  submitted. 

ESTIMATES. 

For  every  expenditure  requisite  for  and  incident  to  the  survey  of  the  Atlantic,  Gulf,  and  Pacific 
coasts  of  the  United  States,  including  the  survey  of  rivers  to  the  head  of  tide-water  or  ship  navi¬ 
gation  :  deep-sea  soundings,  temperature,  and  current  observations  along  the  coasts  and  throughout 
the  Gulf  Stream  and  Japan  Stream  flowing  off  the  said  coasts;  tidal  observ'ations;  the  necessary 
resurveys;  the  preparation  of  the  Coast  Pilot;  a  magnetic  map  of  North  America,  and  the  compila¬ 
tion  of  data  or  a  general  map  of  the  U nited  States ;  and  including  compensation,  not  otherwise  appro¬ 
priated  for,  of  persons  employed  on  the  field-work,  in  conformity  with  the  regulations  for  the  gov¬ 
ernment  of  the  Coast  and  Geodetic  Survey  adopted  by  the  Secretary  of  the  Treasury,  and  including 
allowance  for  subsistence  to  officers  of  the  Navy  attached  to  the  Survey,  not  exceeding  one  dollar  per 
day,  as  allowed  by  act  of  Congress  approved  June  12, 1858;  and  also  including  the  repairs,»outiit, 
and  equipment  of  vessels  used  in  the  Survey,  to  be  expended  under  the  following  heads : 

Fob  Party  Expenses.— For  continuing  the  survey  of  the  unsurveyed  portions  of  the 
coast  of  Maine  eastward  from  Chandler’s  River  towards  Quoddy  Head ;  for  exami¬ 
nation  of  reported  dangers  and  changes  on  the  eastern  coast  and  Vineyard  Sound; 
for  continuing  resurvey  of  Long  Island  Sound ;  for  completing  resurvey  of  Dela¬ 
ware  Bay,  including  current  observations ;  for  continuing  examination  of  changes 
and  resurveys  on  the  sea-coast  of  New  Jersey ;  tor  surveys  of  estuaries  of  Ohesa- 
S.Ex.29 - 2 
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Fob  Pabty  Expenses — Continued. 

peake  Bay,  including  Chincoteague  Bay,  Md.,  and  of  sounds  and  tide-water  pas¬ 
sages  in  North  and  South  Carolina  not  heretofore  surveyed ;  for  continuing  the 
survey  of  the  sounds  on  the  eastern  coast  of  Florida,  including  the  Saint  John’s 
River ;  for  continuing  the  survey  of  the  western  coast  of  Florida  from  San  Carlos 
entrance  southward,  and  from  Bayport  southward,  and  hydrography  of  same ;  for 
examining  the  changes  in  Mobile  Bay,  and  surveying  around  the  Chandeleur  Islands 
and  the  waters  on  the  east  coast  of  Louisiana;  for  continuing  the  survey  of  the 
coast  of  Louisiana  from  Bayou  La  Fourche  westward,  and  between  Vermilion  Bay 
and  Mermenteau  Pass,  including  hydrography  on  the  coasts  of  Texas  and  Loui¬ 
siana  west  of  the  Mississippi  River;  for  making  the  requisite  verification  of  the 
work  and  for  re-examinations  of  entrances  on  the  coast  of  Texas;  to  make  off-shore 
soundings  along  the  Atlantic  coast,  and  current  and  temperature  observations  in 
the  Gulf  Stream ;  for  continuing  the  researches  in  physical  hydrography  relating 
to  harbors  and  bars ;  for  determinations  of  geographical  positions  (longitude  party) ; 
to  continue  the  primary  triangulation  from  Atlanta  towards  Mobile ;  for  continuing 
an  exact  line  of  levels  from  the  Gulf  to  the  transcontinental  line  of  levels  between 
the  Atlantic  and  Pacific  Oceans;  to  continue  tide  observations  on  the  Atlantic  and 
Gulf  coasts,  and  researches  relating  thereto;  to  continue  magnetic  observations  on 
the  Atlantic  and  Gulf  coasts ;  to  continue  gravity  experiments ;  to  continue  the 
compilation  of  the  Coast  Pilot  and  to  make  special  hydrographic  examinations  for 
the  same;  for  compilation  of  data  for  a  general  map  of  the  United  States;  for  con¬ 
tinuing  the  survey  of  the  coast  of  California,  namely,  for  topography  from  San 
Luis  Capistrano  towards  San  Diego,  from  Point  Piedras  Blancas  to  Cape  San  Martin, 
and  supplementary  surveys  near  San  Francisco ;  for  primary  triangulation  from 
San  Luis  Obispo  northward,  from  Santa  Clara  southward,  and  from  Trinidad  north¬ 
ward,  including  a  line  of  precise  levels  from  Sancelito  to  the  transcontinental  line 
of  levels ;  for  hydrography  off  the  same  coast ;  for  continuing  the  survey  of  the 
coast  of  Oregon,  namely,  survey  from  Umpquah  River  southward,  and  including 
such  river  mouths  as  maybe  specially  called  for,  and  off-shore  hydrography,  and  the 
survey  of  Columbia  River  and  Willamette  River  to  the  head  of  ship  navigation ; 
for  continuing  the  survey  of  the  coast  of  Washington  Territory,  namely,  continuing 
the  triangulation,  topography,  and  hydrography  of  Fuca  Strait,  of  the  estuaries  of 
Puget  Sound,  and  of  Possession  Sound  ;  for  the  transfer  of  the  steamer  Patterson 
to  the  waters  of  A^laskii,  the  preparation  for  and  making  hydrographic  surveys  in 
the  sarae^  for  miscellaneous  work  and  contingencies  of  all  kinds,  including  trav¬ 
eling  expenses  of  officers  and  men  of  the  Navy  on  duty  not  specified  in  the  above, 
and  for  any  special  surveys  that  may  be  required  by  the  Light-House  Board  or  other 
proper  authority ;  for  continuing  tide  observations  on  the  Pacific  coast;  for  mag¬ 
netic  observations  on  the  Pacific  coast;  for  traveling  expenses  of  the  Superintendent 
and  his  party  on  duty  of  inspection,  and  for  objects  not  hereinbefore  named  that 


may  be  deemed  urgent ;  in  all  for  party  expenses .  .  000 

Transcontinental  Geodetic  Work. — For  transcontinental  geodetic  work,  including 

line  of  leveling  between  the  Atlantic  and  Pacific  Oceans . .  36, 000 

Furnishing  Points  for  State  Surveys. — For  furnishing  points  for  State  surveys.  20,000 
Pay  of  Field  Officers. — For  pay  of  the  Superintendent  and  forty-six  Assistants,  nine 
Sdbassistaiits,  and  twelve  aids,  constituting  the  normal  force  of  the  Survey,  in  con¬ 
formity  with  Treasuiy  Regulations  of  March  18,  1881 .  127, 700 

Pay  of  Office  Force. — For  pay  of  persons  employed  in  the  Office  of  the  Coast  and 
Geodetic  Survey,  under  the  regulations  of  the  Secretary  of  the  Treasury; 


For  pay  of  mathematicians  and  computers  employed  in  the  reduction  and  discussion  of 
field-work;  of  draughtsmen;  of  engravers,  copper-plate  printers,  and  electrotypers; 
of  computers  for  the  discussion  and  prediction  of  tides;  of  persons  employed  in 
collecting,  verifying,  and  arranging  the  data  for  the  Coast  Pilots;  of  the  hydro- 
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Pat  op  Office  Force — Continued.  ^ 

graphic  draughtsmen  in  offiiie  of  hydrographic  inspector;  of  the  disbursing  agent 
and  accountants;  of  the  mechanicians  [in  the  instrument  shop;  for  the  reconstruc¬ 
tion  and  repairs  of  instruments,  including  carpentry ;  and  of  persons  employed  in 
the  official  correspondence;  writing  and  copying  reports  and  records;  preservation 
of  the  records  of  the  Survey;  distribution  and  sale  of  charts;  the  pay  of  watchmen, 
messengers,  and  packers . . 

GENERAL  EXPENSES,  COAST  AND  GEODETIC  SURVEY. 

Bent  op  Buildings: 

For  rent  of  buildings  for  offices,  work-rooms,  and  work  shops  in  Washington . 

For  rent  of  fire-proof  building  No  205  New  Jersey  avenue,  including  rooms  for  stand¬ 
ard  weights  and  measures;  for  the  safe-keeping  and  preservation  of  the  original 
astronomical,  magnetic,  hydrographic,  and  other  records;  of  the  original  topo¬ 
graphical  and  hydrographic  maps  and  charts;  of  instruments,  engraved  plates,  and 

other  valuable  property  of  the  Coast  and  Geodetic  Survey . . . 

Office  Expenses. — For  the  purchase  of  new  instruments;  for  materials  and  supplies 
required  in  the  instrument  shop  for  reconstruction  and  repairs,  and  for  books,  maps, 
and  charts,  including  subscriptions;  for  materials  for  the  Drawing  Division  and  for 
chart-mounting,  including  drawing-paper;  for  copper  plates;  chart  paper;  printer’s 
ink ;  copper,  zinc,  and  other  materials  for  electrotyping;  engraver’s  and  printer’s  sup¬ 
plies;  materials  for  carpenter’s  shop;  for  extra  engraving,  including  map  of  the 
United  States,  and  the  necessary  copper  plates  therefor;  and  for  photolithographing 
charts  for  immediate  use ;  for  stationery  for  the  office  and  field  parties ;  transporta¬ 
tion  of  instruments,  supplies,  &c.;  office  wagon;  fuel;  gas;  telegrams;  ice;  wash¬ 
ing;  extra  labor;  office  ftirniture  and  repairs;  and  for  allowances  to  the  Assistants 
in  charge  of  the  office  details,  in  accordance  with  the  regulations  of  the  Secretary 
ofWthe  Treasury;  for  miscellaneous  expenses;  contingencies  of  all  kinds;  and  for 
traveling  expenses  of  Assistants  and  others  employed  in  the  office  sent  on  special 

duty  in  the  service  of  the  office . 

Publishing  Observations. — For  continuing  the  publication  of  observations  and  their 
discussions  made  in  the  progress  of  the  Coast  and  Geodetic  Survey,  including  com¬ 
pensation  of  civilians  engaged  in  the  work,  the  publication  to  be  made  at  the  Gov¬ 
ernment  Printing  Office .  . 

Repairs  and.  Maintenance  of  Vessels. — For  repairs  and  maintenance  of  vessels 
,  used  in  the  Coast  and  Geodetic  Survey,  including  new  boilers  for  the  steamer 
Hassler . 

Total  amount  estimated  for  Coast  and  Geodetic  Survey  for  1884-’85 . 

Total  amount  appropriated  for  Coast  and  Geodetic  Survey  for  1883-’84 . 
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$128,500 

10,600 

6,000 


47,800 

6,000 

42,000 

670,600 

666,290 
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PART  II. 


In  this  part  of  the  report  are  given  condensed  sbitements  of  tlie  operations  of  the  field  parties 
of  the  Survey  in  the  several  localities  upon  the  Atlantic  and  Pacific  coasts  and  in  the  interior 
States.  These  statements  are  arranged  in  a  geograi)hical  order,  under  the  headings  of  the  several 
sections.  Upon  the  AtLantic  coast  they  include  localities  between  Machias  Bay,  Me.,  and  Mata¬ 
gorda  Bay  Tex.;  and  upon  the  Pacific,  portions  of  that  coast  between  Los  Angeles,  Cal.,  and  Point 
Barrow,  Alaska. 

In  the  interior  States  the  geodetic  surveys  which  are  intended  to  complete  the  connection 
between  the  work  on  the  eastern  and  western  coasts,  and  those  in  progress  for  the  purpose  of  fur¬ 
nishing  points  to  State  surveys,  are  referred  to  in  sections,  each  of  which  comprises  two  or  more 
States,  beginning  with  those  nearest  the  Atlantic  coast. 

Appendix  No.  1  exhibits  in  tabular  form  the  distribution  of  the  surveying  parties,  the  names  of 
persons  conducting  field-work,  and  the  nature  of  the  work  performed. 

Assistant  Richard  D.  Cutts,  in  charge  of  the  Coast  and  Geodetic  Survey  Office,  presents  in 
Appendix  No.  4  a  comprehensive  report  of  the  operations  of  the  office  during  the  fiscal  year,  and 
accompanies  it  with  the  reports  of  the  chiefs  of  the  several  office  divisions.  The  close  relation 
between  efficient  administration  in  the  office  and  results  commensurate  with  the  means  employed 
in  the  field  has  been  fully  recognized  by  Assistant  Cutts,  and  my  indebtedness  to  him  for  coj^stant 
and  cordial  co  operation  is  very  great. 

The  report  of  Commander  C.  M.  Chester,  U.  S.  N.,  Hydrographic  Inspector,  appears  in  Appendix 
No.  5.  I  have  committed  to  him  all  matters  pertaining  to  the  arrangement  of  hydrographic  work, 
the  assignment  to  duty  of  naval  officers  attached  to  the  Survey,  the  care  and  disposition  of  vessels, 
and  the  direction  of  the  labors  of  the  hydrographic  draughtsmen.  His  aid  and  counsel  in  this 
branch  of  the  service  1  have  found  invaluable.  With  his  report  is  given  a  list  of  the  officers  of  the 
Navy  on  duty  in  the  Survey  during  the  fiscal  year,  a  statement  of  the  condition  of  the  vessels 
engaged  in  the  work,  and  a  summary  of  the  work  accomplished  by  the  hydrographic  draughtsmen 
employed  in  the  office. 

Lieut.  J.  E.  Pillsbury,  U.  S.  N.,  was  on  duty  during  the  year  as  assistant  hydrographic  inspector. 
By  his  systematic  and  earnest  efforts  the  office  was  enabled  to  keep  the  charts  of  the  Survey  up 
to  the  latest  dates  in  respect  to  changes  maile  or  contemplated  in  Aids  to  Navigation.  In  these 
efforts  he  had  the  hearty  co  operation  of  the  Light-House  Board,  through  its  secretaries.  For 
early  information  in  regard  to  such  changes  Commander  Chester  expresses  his  thanks  to  those 
officers. 

Lieut.  Richardson  Clover,  U.  S.  N.,  Assistant,  Coast  Survey,  was  on  duty  part  of  the  year,  and 
assisted  in  the  preparation  of  the  plans  and  specifications  for  the  new  steamer  for  the  Pacific  coast. 

SECTION  I. 

MAINE,  NEW  HAMPSHIRE,  VERMONT,  MASSACHUSETTS,  AND  RHODE  ISLAND,  INCLUDING  COAST 
AND  SEA-PORTS,  BAYS,  AND  RIVERS.  (Sketchks  Nos.  1  and  3.) 

Triangulation  and  topography  of  Machias  Bay  and  Rivtr^  Me, — As  soon  after  the  beginning  of 
the  fiscal  year  as  practicable.  Assistant  C.  H.  Boyd  proceeded  to  Machias  Port,  Me.,  under  instruc¬ 
tions  to  take  up  the  survey  of  Machias  Bay  and  River.  Mr.  Boyd’s  first  efforts  upon  his  arrival, 

13 


Digitized  by  CjOOQIC 


UMITED  STATES  COAST  AND  GEODETIC  StTRVEY. 


13 


early  in  August,  1882,  were  directed  towards  the  recovery  of  stations  of  the  triangulation  begun  in 
1862  but  interrupted  at  that  time  by  the  course  of  public  events.  Two  of  these  stations,  Howard  ” 
and  “  Lowell,’’  were  identified,  and  with  the  base  thus  obtained  all  needed  triangulation  points 
were  determined. 

The  shore-lines  of  the  bay  and  rivers  with  the  islands  in  the  vicinity  were  delineated  upon 
two  topographic  sheets,  extending  from  Cross  and  •Libby  Islands,  at  Machias  Bay  entrance  (and 
including  Machias  Port),  to  the  bridges  over  the  Machias  and  East  Machias  Rivers,  some  fifteen 
miles  from  the  sea.  Field-work  was  closed  on  the  10th  of  November.  Mr.  B.  L.  Taney,  aid,  served 
very  acceptably  in  the  party  during  the  entire  season ;  Mr.  C.  W.  Lyman  during  part  of  the  season. 
The  statistics  of  the  work  are  as  follows : 


Shore-line  surveyed,  miles . 66 

Roads,  miles . 5 

Area  of  topography,  square  miles .  . .  .  3 

Stations  occupied  in  triangulation .  9 

Positions  determined .  24 


Reference  will  be  made  to  the  work  of  Assistant  Boyd  during  the  winter  season  on  the  coast 
of  Louisiana  under  the  head  of  Section  VIII. 

Topography  of  islands  in  Moos-a  bec  Reach,  and  shore  line  of  Chandler’^s  Bay,  Me. — It  being 
desirable  to  fill  certain  gaps  in  the  topographic  survey  of  the  islands  near  the  eastern  entrance  to 
Moos-a-bec  Reach,  and  of  the  northern  shore  of  the  reach  in  the  vicinity  of  Jonesport,  Assistant 
Eugene  Ellicott  was  directed  to  take  up  this  work,  and  arrived  at  Jonesport  early  in  August.  After 
completing  the  survey  of  the  outer  face  of  Head  Harbor  Island,  Steele’s  Harbor  Island,  and  Great 
Wass  Island,  Mr.  Ellicott  took  up  the  unfinished  topography  of  the  northern  shores  of  the  reach, 
near  Jonesport,  and  between  West  River  and  Carrying-Place  Cove.  Much  cutting  had  to  be  done 
here,  the  country  being  densely  wooded.  This  portion  of  the  survey  was  finished  towards  the  close 
of  October,  and  work  upon  the  Chandler’s  Bay  sheet  was  in  progress  when  Mr.  Ellicott’s  services 
were  required  in  another  field  of  labor,  and  under  instructions  November  11,  further* operations 
were  suspended.  Following  are  the  statistics  of  the  survey  : 


Shore-line  surveyed,  miles .  .  32 

Area  of  topography,  square  miles  . .  13 


Work  executed  by  Mr.  Ellicott  under  subsequent  assignments  will  be  referred  to  under  the 
heads  of  Sections  III  and  VI. 

Topography  of  the  shores  of  Pleasant  River,  Me. — ^The  completion  of  the  topographical  survey 
of  the  shores  of  Pleasant  River,  Me.,  to  the  head  of  tide-water,  having  been  assigned  to  Assist¬ 
ant  A.  W.  Longfellow,  that  officer  took  the  field  as  soon  as  funds  were  available  for  the  work,  and, 
beginning  about  a  mile  below  Addison’s  Point  Village,  extended  the  topography  of  the  river-shores 
to  a  little  above  Columbia  Falls  Village,  including  the  mill-pond  there.  Vertical  angles  for  contour 
curves  gave  an  elevation  for  this  pond  of  17.4  feet  above  high  water. 

Both  Addison’s  Point  and  Columbia  Falls  have  been  ship  building  localities.  Vessels  of  one 
hundred  and  fifty  tons  can  load  at  the  Falls,  and  two  were  built  there  during  the  preceding  season. 
The  Pleasant  River  is  a  tidal  stream  up  to  the  Falls,  winding  through  salt  marshes,  which  are  gener¬ 
ally  diked,  but  subject  to  overflow  at  spring  and  storm  tides  to  their  limits  at  the  upland.  The 
survey  was  completed  on  the  24th  of  November.  Statistics  are  as  follows: 

Shore-line  surveyed,  miles . . .  33 

Streams  and  brooks  traced,  miles . . 22 

Roads,  miles .  . .  37 

Area  of  topography,  square  miles . .  . 14  . 

Hydrographic  surveys  in  Narraguagus  and  Pigeon  Hill  Bays;  soundings  off  Oouldshorough  Bay 
and  in  DyePs  Bay  and  Rockland  Harbor,  Me. — Under  instructions  directing  a  hydrographic  survey  of 
Pigeon  Hill  Bay  and  its  eastern  approaches,  with  other  hydrographic  work  in  the  adjoining  bays 
and  in  Rockland  Harbor,  Lieut.  H.  G.  O.  Colby,  U.  S.  N.,  Assistant  in  the  Coast  and  Geodetic 
Survey,  arrived  with  his  party  in  the  schooner  Eagre  in  Pigeon  Hill  Bay  (sometimes  called  Boisbu- 
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bert  Harbor)  early  in  July,  1882.  Having  selected  an  anchorage  about  half  a  mile  above  Gull 
Eocks,  and  established  a  tide-gauge  which  was  referred  to  a  bench-mark  upon  Boisbubert  Island, 
soundings  were  begun,  and  the  work  was  prosecuted  as  rapidly  as  good  results  would  allow. 
Great  care  was  taken  to  find  all  hidden  dangers;  ledges  and  rocks  were  buoyed  and  developed 
separately;  fishermen  and  local  pilots  were  consulted  as  to  names  familiar  by  long  usage  in  the 
locality. 

Lieutenant  Colby  remarks  in  regard  to  Boisbubert  Harbor  that  it  is  spoken  of  as  a  place  much 
exposed  in  southerly  gales,  and  that  such  is  the  impression  formed  at  first  sight,  and  in  a  measure 
true,  the  formation  of  the  land  giving  little  protection  from  the  wind.  But  from  the  sea  the  protec¬ 
tion  is  almost  perfect,  the  rocks  and  ledges  which  make  this  harbor  so  difficult  of  access  from  the 
southward  forming  a  brea^  water,  so  that  during  the  heavy  winter  gales  nothing  more  than  “a 
chop’’  is  experienced. 

The  following  extracts  from  Lieutenant  Colby’s  report  will  be  of  interest: 

‘‘Petit  Mauan  Bar,  which  extends  from  Petit  Manan  Point  to  the  islands,  is  one  continuous 
line  of  ledges  and  rocks;  there  are  two  channels  over  the  bar,  one  close  in  to  the  point  and  the 
other  about  two-thirds  of  the  distance  to  the  islands.  The  former  is  crooked  and  narrow,  with  several 
detached  rocks,  not  fit  for  strangers;  the  latter  is  buoyed  and  can  be  used  by  vessels  of  light 
draught  after  two  hours’  flood.  •  •  •  The  tide  runs  nearly  east  and  west  across  the  bar.  In 

anything  more  than  ordinary  weather  there  is  one  line  of  breakers  the  entire  length  of  the  bar, 
and  it  cannot  be  crossed  with  safety.”  ^ 

“The  ‘Whale’  is  a  rock  which  lies  about  half  a  mile  south  of  Egg  Rock;  it  is  one  of  the  prin¬ 
cipal  dangers  of  Pigeon  Hill  Bay,  as  at  high  water,  with  little  or  no  swell,  there  is  nothing  to  mark 
the  locality  of  this  rock.  Between  the  Whale  and  Egg  Rock  no  dangers  were  found,  which  leads 
to  the  belief  that  there  is  a  good  channel  here  by  keeping  clear  of  the  rocky  point  making  off  to  the 
southward  ot  Egg  Rock.  This  ledge  was  developed  by  placing  two  buoys  on  the  two  shoalest  spots, 
and  running  lines  across  nearly  at  right  angles,  in  order  to  show  as  nearly  as  possible  the  shape 
and  formation,  which  at  half  tide  has,  as  the  name  implies,  the  ai)pearance  of  a  large  whale. 

“To  the  north  of  Egg  Rock,  between  it  and  Little  Bubert,  the  bottom  is  very  irregular,  com¬ 
posed  of  ledges  and  large  bowlders,  and  is  not  a  safe  place  for  vessels  of  any  size.” 

The  hydrography  of  Pigeon  Hill  Bay  was  completed  before  the  close  of  the  season,  with  the 
exception  of  some  soundings  to  the  northeast  of  Pond  Island  and  the  ledge  known  as  Jordan’s 
Delight.  During  the  summer  an  iron  spindle  was  fixed  by  the  Light-House  Board  upon  the 
southern  point  of  this  ledge.  The  spindle  was  carefully  established  in  position  by  the  hydro- 
graphic  party  and  used  as  a  signal. 

Additional  work  executed  by  Lieutenant  Colby  included  soundings  for  a  more  complete  devel¬ 
opment  of  the  bottom  off  Gouldsborough  Bay,  examipation  of  a  doubtful  spot  in  Dyer’s  Bay,  and 
soundings  needed  to  complete  the  survey  of  Rockland  Harbor,  Me. 

During  the  season  endiiig  in  Xovember,  1882,  the  following-named  officers  were  attached  to 
the  party:  Ensigns  David  Daniels,  O.  G.  Dodge,  and  A.  Jeffries,  U.  S.  N.  Of  the  ability  and 
readiness  with  which  the  duties  assigned  to  these  gentlemen  were  performed  Lieutenant  Colby 
expresses  his  appreciation  in  his  report. 

Statistics  of  the  season’s  work  are  as  follows: 

Miles  run  in  sounding .  .  395 

Angles  measured . . .  4, 676 

Number  of  soundings . . .  24, 055 

Tidal  observations. — As  heretofore  for  several  years  past,  the  series  of  tidal  and  meteorological 
observations  at  Pulpit  Cove,  North  Haven  Island,  Penobscot  Bay,  has  been  kept  up  by  Mr.  J.  G. 
Spaulding.  A  continuation  of  this  series  for  about  six  years  longer  will  be  desirable  at  this  funda¬ 
mental  station,  in  order  to  obtain  data  which  will  fulfill  the  conditions  required  for  investigating  the 
laws  of  the  tides  on  the  Atlantic  coast  of  the  United  States.  But  few  interruptions  of  th^  record 
have  occurred  since  its  beginning  in  1870,  the  self-registering  tide-gauge  being  supplied  with  a  hot- 
water  apparatus,  which  has  kept  it  in  action  in  the  coldest  winter  weather. 
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Primary  triangulation  for  the  connection  of  the  station  upon  Mount  Washington,  N.  H.,  with  the 
triangulation  of  Maine  and  of  the  Hudson  Ewer  and  Lake  Champlain. — The  tower  and  tripod  erected 
over  the  Coast  and  Geodetic  Survey  station  on  the  summit  of  Mount  Washington  were  used  during 
the  season  of  1881  for  the  secondary  triangulation  of  New  Hampshire.  There  still  remained,  how¬ 
ever,  to  be  observed  at  that  station  the  primary  lines  connecting  the  triangulation  of  Maine  with 
the  series  covering  the  valleys  of  the  Hudson  Biver  and  Lake  Champlain;  and  for  the  purpose  of 
avoiding  a  not  improbable  risk  of  the  overturning  or  tilting  of  the  tower  by  the  violent  storms  of 
winter,  it  was  deemed  advisable  to  have  the  remaining  and  actually  necessary  observations  made 
there  at  as  early  a  date  as  possible. 

Accordingly,  at  the  beginning  of  the  fiscal  year.  Assistant  Richard  D.  Cutts  was  instructed  to 
organize  a  party  to  take  charge  of  this  special  work,  and  to  direct  it  in  i)erson  in  the  field  at  such 
times  and  for  such  periods  as  his  duties  as  Assistant  in  charge  of  the  office  would  permit. 

Mount  Blue,  in  Maine,  Mount  Mansfield,  in  Vermont,  and  other  stations  to  be  selected  in  the 
northern  part  of  New  Hampshire  and  Maine  and  along  the  boundary  line  between  the  United 
States  and  Canada  wer6  to  be  included  in  the  scheme  of  work,  which,  as  thus  laid  out,  involved 
an  extensive  reconnaissance.  Under  the  direction  of  Assistant  Cutts  this  reconnaissance  was  made 
by  Mr.  John  A.  McNicol  during  the  month  of  July.  Many  points  were  examined  and  the  positions 
of  seven  stations  were  approximately  fixed,  including  Oxford  Mount,  in  Canada,  and  Camel’s  Bump 
and  Mount  Azischohos,  in  Maine.  At  this  last-named  station  a  signal  was  erected  and  observed 
upon  from  Mount  Washington.  The  summits  of  the  other  mountains  were  so  densely  wooded  that 
it  was  not  possible  to  open  the  different  lines  and  to  observe  from  Mount  Washington  during  the 
same  season. 

Near  the  close  of  July  the  occupation  of  Mount  Washington  station  began.  Heliotropers  had 
been  posted  on  Mount  Blue  and  Mount  Pleasant,  Me. ;  Gunstock,  N.  H. ;  Mounts  Killington  and 
Mansfield,  Vt.  Every  favorable  opportunity  was  taken  to  advance  the  Miork,  and  upon  reaching 
the  station,  August  10,  Assistant  Cutts  assumed  personal  charge  of  the  party. 

The  directions  of  the  five  principal  stations  were  each  determined  by  thirty-five  observations 
taken  in  seven  x>ositions  of  the  instrument;  vertical  angles  were  also  measured  on  the  vSame  sum¬ 
mits,  and  a  few  on  other  summits,  the  total  number  of  such  measurements  being  one  hundred  and 
sixty-two. 

Observations  were  completed  September  13.  The  lengths  of  the  lines  observed  from  Mount 
Washington  are  as  follows: 


Miles. 

To  EBlington .  . . . . 88. 5 

To  Mount  Mansfield .  .  .  77. 0 

To  Mount  Azischohos . - . 46. 0 

To  Mount  Blue  . 57.0 

To  Mount  Pleasant . . 29. 5 

To  Gunstock  Mountain . 52. 0 


Occupation  of  stations  for  determining  points  in  the  triangulation  of  New  Hampshire. — ^A  recon¬ 
naissance  of  the  eastern  part  of  the  State  of  New  Hampshire  for  extending  the  triangulation  of 
that  State  was  begun  by  Prof.  E.  T.  Quimby,  Acting  Assistant,  in  accordance  with  instructions 
issued  at  the  beginning  of  the  fiscal  year.  Catamount  Mountain,  in  Pittsfield,  Merrimac  County, 
having  been  selected  as  the  first  station,  was  occupied  between  the  middle  of  July  and  the  close 
of  August,  and  early  in  September  Professor  Quimby  moved  his  party  to  station  Blue  Job,  in 
Farmington,  Stafford  County,  making  in  the  intervals  of  occupation  of  these  two  stations  a  recon¬ 
naissance  still  further  eastward. 

Observations  at  Blue  Job  met  with  frequent  interruptions  from  storms,  severe  gales  of  win4, 
and  fog,  but  they  were  finally  completed  before  the  close  of  the  season  in  October,  and  arrange¬ 
ments  were  then  made  for  the  occupation  during  the  next  season  of  Moose  Mountain,  in  Brookfidd, 


Oarroll  County.  Statistics  are: 

Horizontal  directions  determined . : . 200 

Vertical  angles  measured . .  .  30 
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Statims  occupied  in  continuation  of  the  triangulation  of  the  State  of  Vermont — The  duty  of  con¬ 
tinuing  the  trianguhatiou  in  the  southern  part  of  the  State  of  Vermont  having  been  assigned  to 
Prof.  V.  G.  Barbour,  Acting  Assistant,  by  instructions  dated  July  1, 1882,  preparations  were  begun 
in  the  early  part  of  the  month  for  tlie  occupation  of  Halifax  station,  in  Windham  County.  The 
observations  of  horizontal  and  vertical  angles  re(juired  at  this  station  were  completed  by  the  close 
of  July,  and  a  few  days  early  in  August  were  occui)ied  in  stationing  heliotropers  on  Mounts  Mans¬ 
field  and  Killington  for  the  primary  triangnlation  tmrty  on  Mount  Washington  referrexi  to  under 
a  previous  heading  in  this  section. 

Preliminary  arrangements  were  at  the  same  time  made  for  the  occupation  of  Haystack  Mount¬ 
ain,  in  the  town  of  Wilmington.  A  temporary  camp  was  established  at  the  foot  of  the  mountain 
until  a  road  could  be  cut  to  a  point  half  a  mile  distant  from  the  summit.  At  this  ]>oint,  eight 
hundred  feet  below  the  summit,  the  camp  of  oc<mi>ation  was  (established.  From  the  camp  to  the 
station,  the  ascent  being  too  steep  for  horses  or  oxen  to  travel,  the  observing  tent  and  instruments 
were  carried  by  hand.  Observations  were  begun  August  18  and  completed  on  the  30th,  eight  sig¬ 
nals  and  the  church  spires  of  three  villages  having  been  observed. 

Mount  Anthony,  in  Bennington  County,  was  the  last  station  occupied,  and  on  the  14th  ot 
September,  field-work  was  closed.  Statistics  are: 


Horizontal  angles  measured . . .  816 

Vertical  angles  measured . . 360 


Line  of  deep-sea  soundings  from  off  Nantucket  across  the  Gulf  Stream, — In  continuation  of  the 
investigations  relating  to  the  depth  and  temperature  of  the  western  part  of  the  North  Atlantic, 
Lieut.-Commander  W.  H.  Brownson,  H.  S.  N.,  Assistant  Coast  and  Geodetic  Survey,  upon 
assuming  charge  of  the  hydrographic  party  on  board  the  steamer  Blake  in  August,  1882,  was 
instructed  to  run  a  Hue  of  soundings,  with  serial  temperatures,  from  the  vicinity  of  Nantucket 
across  the  course  of  the  Gulf  Stream.  The  Blake  had  already  been  engaged  in  similar  work  under 
the  direction  of  Commander  J.  li.  Bartlett,  U.  S.  N.,  Assistant  Coast  and  Geodetic  Survey.  For 
reference  to  this  see  Sections  II  and  VI.  The  vessel  being  fitted  with  all  needful  apparatus,  the 
work  assigned  to  Lieutenant-Commander  Brownson  occupied  but  a  few  days,  and  was  completed 
August  24.  His  line  of  soundings  began  oflf  Nantucket,  in  latitude  40*^  52',  longitude  69®  49'  west 
of  Greenwich,  and  ended  in  latitude  37^  19',  longitude  66^  35'  west  of  Greenwich.  At  this  point  a 
depth  of  two  thousand  seven  hundred  and  fifty-six  fathoms  was  sounded,  the  temperature  at  this 
depth  being  36^^  Pahr.  Keturning  towards  the  coast,  a  shorter  line  of  soundings  was  run,  and  the 
Blake  then  proceeded  to  Providence,  R.  I.,  where  preparations  were  made  for  off-shore  work  south 
of  Long  Island. 

The  statistics  presented  by  Lieutenant-Commander  Brownson  in  his  report  are  as  follows: 


Length  of  sounding  lines,  in  miles. . .  .  .  . 332 

Number  of  soundings  taken . . .  40 

Serial  temperature  stations,  number  of .  27 

Water  temperatures  observed,  surface . .  .  44 

Water  temperatures  observed,  intermediate .  173 

Water  temperatures  observed,  bottom .  . . .  24 

Specimens  of  bottom,  number  of . .  17 


Tidal  observations, — Records  of  tidal  curves,  from  the  self-registering  tide-gauge  loaned  by  the 
Coast  Survey  to  the  engineers  of  the  city  of  Providence  in  1872,  are  transmitted  at  intervals  to  this 
office.  Results  of  value  have  already  been  obtained  from  a  discussion  of  these  observations,  and 
it  is  hoped  that  nothing  will  occur  to  prevent  the  completion  of  the  series. 
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SECTION  II. 

CONNECTICUT.  NEW  YORK,  NEW  JERSEY,  PENNSYLVANIA,  AND  DELAWARE,  INCLUDING  COAST, 

BAYS,  AND  RIVERS.  (Sketches  Nos.  1,  3,  and  4.) 

Deep-sea  soundings  from  the  vicinity  of  Montauh  Point  to  the  Bermuda  Islands  and  lines  of 
soundings  normal  to  the  coast  off  the  south  shore  of  Long  Island. — At  the  beginning  of  the  fiscal 
year  the  steamer  Blake  had  been  thoroughly  equipped  for  deep-sea  explorations  under  the  direction 
of  Commander  of  J.  B.  Bartlett,  U.  S.  N.,  Assistant  Coast  and  Geodetic  Survey.  The  interesting 
results  obtained  by  that  officer  during  the  preceding  season,  in  the  course  of  his  explorations  of  the 
Gulf  Stream,  were  stated  at  length  in  my  last  annual  report.  In  continuation  of  these  investiga¬ 
tions,  under  instructions  dated  in  June,  1882,  Commander  Bartlett,  with  his  party  in  the  Blake, 
left  New  York  July  15,  and  the  next  day  began  a  line  of  soundings  with  surface,  bottom,  and  serial 
temperatures  from  off  Montank  Point  towards  the  Bermudas. 

Three  additional  lines  were  run  before  the  return  of  the  steamer  to  New  York  in  August,  one 
from  the  Bermudas  to  Cape  Hatteras,  one  from  Cape  Henry  to  the  outer  limits  of  the  Gulf  Stream, 
and  one  from  the  last  station  reached  on  this  line  to  New  York,  where  the  Blake  arrived  August  14. 

The  leading  facts  of  the  cruise  are  stated  in  the  following  extracts  from  Commander  Bartlett’s 
report: 

•‘The  first  sounding  taken  on  this  line  (from  off  Mon  tank  Point  to  the  Bermudas)  was  just 
beyond  the  one  hundred-fathom  curve  in  two  hundred  and  sixty-six  fathoms.  Soundings  were 
then  taken  every  twenty  miles  until  July  20;  after  this  date  we  made  only  an  occasional  sounding. 
•  •  •  We  crossed  the  ordinary  limit  of  the  Gulf  Stream  in  latitude  39°  15'  north,  longitude  70^ 
west.  From  our  departure  from  Montauk  light,  I  steered  direct  for  the  Bermudas,  being  a  course 
SSE.  (T.  M.);  this  course  I  intended  changing  on  entering  the  Stream  to  allow  for  the  set  of  the 
current.  1  crossed  the  imaginary  limit,  and  continued  the  same  course  of  SSE.  until  reaching 
latitude  38^  45'  north,  longitude  70^  13'  west.  The  temperature  of  the  surface  water  just  outside 
of  the  one  hundred-fathom  curve  was  68°;  it  gradually  rose  to  70®,  72®,  and  73®,  and  at  last  to 
75<^,  when  the  course  was  changed  to  S.  by  W.  (T.  M.)  to  allow  for  a  two- knot  current  and  the  time 
necessary  to  cross  the  Stream  to  its  southern  limit. 

“No  easterly  current  was  detected  on  this  new  course  until  reaching  the  vicinity  of  latitude 
370  92'  north,  longitude  70^  40'  west.  During  the  time  that  we  were  in  the  current  we  had  no 
observations  of  sufficient  value  to  give  its  direction  or  force.  The  wind  was  fresh  from  the  south¬ 
west  and  the  current  northeasterly  at  least  three  miles  per  hour.  We  lost  the  current  again  in 
about  latitude  36^  35'  north,  longitude  69°  25'  west.  On  the  southern  side  of  the  Stream  I  observed 
immense  quantities  of  the  Gulf  weed  extending  in  long  lines  with  the  wind  and  sea.  •  •  •  The 
character  of  the  bottom  of  the  several  soundings  was  a  light  gray  ooze,  as  previously  found  by 
H.  B.  M.  8.  Challenger.  •  •  •  The  temperature  of  the  surface  water  was  taken  at  every  mile  of 
distance  run,  by  means  of  an  ordinary  thermometer,  the  water  for  that  purpose  being  drawn  over 
the  stem,  where  it  was  stirred  up  by  the  propeller.  The  temperature  of  the  suface  was  also  taken 
forward  at  each  sounding  and  serial  station. 

“The  surface  temperatures  taken  did  not  indicate  any  bifurcation  of  the  Stream  into  warm  and 
cold  bands,  as  had  been  previously  reported.  The  temperature  of  the  surface  increased  gradually 
from  98^  near  the  hundred-fathom  line  to  75^,  and  remained  at  74^  and  75^  until  we  entered  the 
Stream  when  it  rose  as  high  as  8(P  and  81^,  and  continued  at  nearly  the  same  temperature  all  the 
way  to  the  Bermudas.  There  was  a  slight  rise  and  fall  of  the  temperature  of  the  surface  water 
between  day  and  night,  and  also  a  fall  during  heavy  squalls  of  rain,  but  even  when  we  found  the 
fall  of  temperature  at  the  surface,  it  was  not  indicated  at  five  and  ten  fathoms. 

“At  every  sounding  the  temperature  at  the  bottom  was  obtained  by  a  Miller-Casella  thermom¬ 
eter  attached  to  the  stray  line  about  ten  feet  above  the  sinker.  The  temperature  of  the  bottom  at 
the  first  sounding  of  two  hundred  and  sixty-six  fathoms  was  49^o,  j  found  as  low  a  temperature 
as  this  close  to  the  shore  in  twenty-four  fathoms,  but  it  increased  two  or  three  degrees  as  the  water 
deepened  towards  the  one  hundred  fathom  line.  At  eleven  hundred  and  seventy-four  fathoms  the 
8.  Ex.  29 - 3 
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bottom  temperature  was  37 at  fifteen  hundred  fathoms  from  36^  to  36^o.  at  greater  depths 
it  was  36°  and  35Jo,  which  was  the  lowest  that  we  obtained. 

“From  the  first  sounding,  a  series  of  temperatures  were  taken  every  ten  miles  to  a  depth  of 
twenty-five  fathoms,  temperatures  being  taken  five,  ten,  fifteen,  and  twenty-five  fathoms.  •  •  • 
The  temperatures  below  the  surface  on  all  lines  were  taken  with  the  Miller-Casella  thermometers 
The  readings  of  these  thermometers  have  not  been  corrected  for  any  error  owing  to  pressure,  but 
those  in  use  were  compared  each  day  with  a  standard,  and  any  which  did  not  record  accurately,  or 
in  which  the  mercury  was  broken,  were  laid  on  one  side. 

“  After  steaming  eighty  miles,  and  just  before  reaching  the  supposed  ordinary  limit  of  the 
Stream,  the  serials  to  twenty-five  fathoms  were  increased  so  as  to  be  only  five  miles  apart  on  the 
remainder  of  the  line  to  the  Bermudas.  A  serial  was  taken  every  ten  miles  to  two  hundred 
fathoms  at  the  following  depths :  Fifty,  seventy-five,  one  hundred,  one  hundred  and  fifty,  and  two 
hundred  fathoms;  a  serial  to  eight  hundred  fathoms  every  twenty* miles,  at  three  hundred,  four 
hundred,  six  hundred,  and  eight  hundred  fathoms,  each  serial  being  complete  from  the  surface  to 
the  greatest  depth.  All  of  the  temperatures  below  the  surface  were  taken  with  the  thermometer 
fastened  to  the  steel  sounding  wire,  a  thirty-six  pound  lead  being  used  as  a  sinker.” 

Commander  Bartlett  arrived  at  the  Bermudas  on  the  afternoon  of  July  25,  and  remained  in 
port  only  long  enough  to  swing  the  vessel  so  as  to  determine  any  change  in  the  deviation  of  the 
compass  since  swinging  at  Kiantic  Bay,  Long  Island  Sound,  before  starting  on  the  cruise.  He 
found  a  slight  change  in  the  deviation,  which  he  attributed  to  the  effect  of  the  dynamo-machine 
connected  with  the  electric  light. 

Leaving  the  Bermudas,  a  line  for  temperatures  only  was  run  to  Cape  Hatteras,  temperatures 
of  the  surface  being  taken  every  mile;  those  to  twenty-five  fathoms  every  ten  miles;  those  to  four 
hundred  fathoms  every  thirty  miles,  and  to  eight  hundred  fathoms  every  sixty  miles.  Upon  enter¬ 
ing  the  current  of  the  Gulf  Stream  the  deep  serials  were  taken  at  half  the  above  distances. 

Bad  weather  was  encountered  upon  nearing  Hatteras,  and  the  position  of  the  last  serial  which 
could  be  obtained  in  the  heavy  sea  having  been  established,  the  steamer  put  into  Hampton  Boads 
August  2.  Here  Lieutenant-Commander  W.  H.  Brownson  reported  on  board  for  duty  in  anticipa¬ 
tion  of  taking  command  of  the  Blake,  and  on  the  10th  of  August  Commander  Bartlett  began  aline 
of  soundings  due  east  from  Cape  Henry  light.  The  soundings  were  taken  every  five  miles  to  the 
one  hundred  fathom  curve;  at  this  point  two  and  a  half  miles  apart,  and  then  five  miles  apart  to 
the  end  of  the  line.  The  temperature  of  the  surface  was  taken  every  mile;  to  twenty-five  fathoms 
every  five  miles,  and  to  four  hundred  fathoms  every  ten  miles. 

With  reference  to  this  line  Commander  Bartlett  remarks  that  he  did  not  find  the  warm  water 
or  the  Gulf  Stream  current  until  he  had  nearly  crossed  the  imaginary  Stream  as  represented  on  the 
chart.  On  reaching  the  Stream  he  shaped  a  course  for  Navesink  lights,  taking  soundings  and 
serials  as  on  the  previous  line. 

Some  additional  extracts  from  Commander  Bartletfs  report  are  here  given,  as  presenting  his 
views,  derived  from  facts  observed  during  the  cruise.  He  says  very  justly,  however,  after  stating 
that  he  has  endeavored  to  draw  attention  to  the  most  important  facts,  that  no  definite  conclusion 
can  be  drawn  from  data  obtained  on  only  two  lines  crossing  the  Stream,  and  that  the  volume, 
direction,  temperature,  etc.,  is  only  for  a  particular  date,  and  under  especial  conditions  of  wind 
and  weather. 

“In  regard  to  the  results  of  the  investigation  of  this  last  season^s  work  I  have  been  particu¬ 
larly  interested  in  what  I  was  expected  to  find ;  that  is,  the  bifurcation  of  the  Stream  into  warm 
and  cold  bands.  The  warm  and  cold  bands  have  been  accepted  for  so  long  a  time  as  a  fact,  and 
have  been  reported  by  such  reliable  authorities,  that  there  must  have  been  different  conditions  of 
weather  during  our  observations.  I  have  already  stated  that  our  observations  did  not  indicate 
anything  of  the  kind.  From  the  time  we  entered  the  Stream  on  line  O  (the  first  line  run)  until 
leaving  it,  the  wind  was  fresh  from  the  southwest,  and  the  current  and  warm  water  was  in  a  very 
narrow  stream.  Sir  C.  Wyville  Thomson  says,  in  his  Voyage  of  the  Challenger:  ‘  In  crossing  the 
Gulf  Stream  in  both  directions  the  alternate  bands  or  interdigitations  of  warm  and  cold  water  were 
very  perceptible.’  In  a  study  of  the  surface  temperatures  obtained  by  the  Challenger  I  do  not  see 
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any  change  in  the  Stream  itself,  but  there  are  warm  and  cold  streaks  well  inside,  near  the  one 
hundred  fathom  curve.  Our  temperatures  also  indicate  these  latter. 

‘*The  U.  S.  S.  Jamestown  crossed  the  Stream  in  May,  18vS2,  and  the  officers  report  having 
observed  the  cold  bands,  bnt  they  also  state  that  when  the  cold  surface  water  was  observed  it  was 
during  a  perfect  deluge  of  rain.  I  have  often  observed  that  a  heavy  fall  of  rain  changed  the  tem¬ 
perature  of  the  surface  water  several  degrees,  but  the  temperature  at  five  and  ten  fathoms  did  not 
show  any  change. 

I  have  examined  eight  log  books  of  our  men-o’-war  who  crossed  the  Stream  in  the  month  of 
June  in  the  same  general  locality  as  in  line  O.  The  prevailing  wind  was  southwest,  and  in  no 
case  was  I  able  to  find  anything  like  a  bifurcation.  The  force  of  the  current,  its  direction  and  even 
temperature,  is  certainly  very  much  influenced  by  the  wind#  and  weather.  The  prevailing  wind 
along  our  coast,  as  far  north  as  Hatteras,  is  southwest  during  the  summer  months,  and  this  was 
the  season  in  which  our  observations  were  taken.  In  my  report  for  the  season  1881 1  gave  the 
change  of  direction  of  the  general  course  of  the  Stream  owing  to  a  temporary  change  of  the 
direction  of  the  wind. 

^^In  reference  to  the  temperatures  below  the  surface,  the  isothermals  show  only  cold  water  on 
line  O,  until  nearing  the  Stream,  when  they  descend  gradually  and  in  the  Stream  abruptly  to 
their  greatest  depth. 

Instead  of  the  warm  Stream  water  thinning  away  as  it  was  reported  to  do  when  spread  out, 
at  the  time  of  our  crossing  the  Stream  it  was  not  much  over  fifty  miles  in  width,  as  shown  by  the 
current  and  high  surface  temperatures. 

*^The  general  temperature  at  the  bottom  off  Savannah,  in  the  Gulf  Stream,  the  depth  being 
four  hundred  fathoms,  was  45^;  and  at  eight  hundred  fathoms  outside  and  beyond  the  current, 
39JO.  On  line  O,  the  temperature  in  the  Stream,  at  four  hundred  fathoms,  was  as  high  as  55°,  and 
4(P  at  eight  hundred  fathoms.  On  the  southern  side  of  the  Stream  the  temperature,  at  four  hun¬ 
dred  fathoms,  rose  as  high  as  6(P,  and  to  42^  at  eight  hundred  fathoms.  Just  north  of  the  Stream 
the  temperature  at  four  hundred  fathoms  was  S9i^  to  4(P. 

<^The  isothermals  remained  at  the  same  depths  from  the  Stream  to  the  Bermudas,  with  the 
exception  of  a  slight  rise  near  the  islands. 

^<On  the  line  from  the  Bermudas  to  Hatteras  the  isothermals  were  at  the  same  depths  as  on 
line  O,  south  of  the  Stream.  As  we  entered  the  current  oft  Hatteras  they  were  not  qnite  as  deep, 
being  48^,  47^,  and  44^  at  four  hundred  fathoms,  and  39^  at  eight  hundred  fathoms.  It  would 
appear  that  the  Labrador  current  does  not  pass  under  the  Stream  until  near  Hatteras,  when  it 
would  naturally  follow  the  one  thousand  fathom  curve,  and  go  under  the  Stream  at  this  point  as 
I  suggested  in  my  last  report. 

*^The  two  lines  last  run  give  only  the  temperatures  of  the  Labrador  current.  They  corre¬ 
spond  with  those  taken  on  line  O  inside  of  the  Stream,  the  temperature  at  four  hundred  fathoms 
being  38^®.^ 

Mention  is  made  in  the  report  of  the  great  usefulness  of  the  electric  lights  in  sounding  at 
night.  These  lights  were  run  by  a  No.  4  Brush  dynamo,  the  motive  power  being  a  small  upright 
engine  connecting  by  belt.  The  governor  of  the  engine  was  arranged  to  give  twelve  hundred  and 
fifty  revolutions  to  the  dynamo  per  minute.  The  two  lights,  of  two  thousand  candle-power  each, 
were  hung  from  iron  cranes  lashed  in  the  fore-rigging,  and  extending  beyond  the  vessel’s  side  so 
as  to  throw  the  beams  of  light  around  the  sounding  wire  where  it  entered  the  water.  When  the 
vessel  stopped  for  a  sounding  or  a  serial  at  night,  the  dynamo  was  started  and  run  during  the  time 
of  stopping  only.  Soundings  and  serials  were  then  taken  and  the  records  kept  on  deck  with  as 
much  ease  as  in  broad  daylight.  The  dynamo  was  situated  about  fifteen  feet  from  the  standard 
compass.  At  that  distance,  when  running,  it  affected  the  compass  about  one-half  a  point,  the  com¬ 
pass  returning  to  its  normal  condition  when  the  dynamo  was  at  rest. 

All  of  the  Mother  Carey  chickens  that  were  in  sight  were  attracted  by  the  light,  and  after 
it  had  been  in  operation  from  twenty  minutes  to  half  an  hour  the  water  immediately  underneath 
became  crowded  with  squid  and  small  fish. 

Owing  to  the  lateness  of  the  season  when  the  work  began.  Commander  Bartlett  made  but  two 
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trials  with  the  Siemens  apparatas,  and  then  only  to  verify  the  readings  of  the  Miller-Casella  deep- 
sea  thermometers. 

Commander  Bartlett  acknowledges  the  aid  of  Lieut.  G.  W.  Mentz,  U.  S.  N.^  and  Ensign  H.  S. 
Knapp,  n.  S.  N.,  in  the  arduous  work  of  the  cruise,  and  in  closing  his  report  expresses  the  great 
regret  that  he  feels  in  retiring  from  the  command  of  the  Blake  and  duty  under  the  Coast  Sorvey. 
This  regret  I  fully  share,  in  view  of  the  loss  to  the  Survey  of  the  experience  gained  by  this  able 
officer  in  deep-sea  investigations  during  his  four  years’  service. 

Statistics  of  the  work  are  as  follows: 

Deep-sea  soundings,  number  of  lines  run. . . 

Length  of  lines  in  nautical  miles . 

Number  of  soundings  with  wire  taken . 

Air  temperatures  observed,  with  dry  bulb. . 

Air  temperatures  observed,  with  wet  bulb . , 

Serial  stations  occupied . 

Water  temperatures  observed,  surface . 

Water  temperatures  observed,  intermediate 
Water  temperatures  observed,  bottom . 

As  already  stated,  under  the  head  of  Section  I,  the  charge  of  the  hydrographic  party  oh  board 
the  Blake  was  transferred  by  Commander  Bartlett  to  Lieut.  Commander  W.  H.  Brownson,  U.  S.  N., 
Assistant  Coast  and  Geodetic  Survey,  in  August,  1882. 

Hydrographic  work  executed  by  these  officers  in  the  Blake  off  the  coast  of  Long  Island  will 
be  referred  to  later  in  this  section,  and  the  deep-sea  soundings  between  the  Bahamas  and  Ber¬ 
mudas  under  the  heading  of  Section  VI. 

Hydrography  of  eastern  entrance  to  Long  Island  Sound. — In  pursuance  of  instructions  dated 
July  19, 1882,  directing  Lieut.  Commander  W.  H.  Brownson,  U.  S.  N.,  Assistant  Coast  and  Geo¬ 
detic  Survey,  then  in  command  of  the  steamer  Gedney,  to  make  a  hydrographic  resurvey  of  the 
eastern  entrance  to  Long  Island  Sound,  work  had  been  begun  by  that  officer  but  a  few  days  before 
the  exigencies  of  the  service  made  it  expedient  to  transfer  him  to  the  steamer  Blake,  and  to  assign 
Lieut.  H.  B.  Mansfield,  U.  S.  N.,  Assistant  Coast  and  Geodetic  Survey,  to  the  charge  of  the  hydro- 
graphic  party  on  board  the  Gedney.  Lieutenant-Commander  Brownson  was  relieved  by  Lieutenant 
Mansfield  August  1. 

Between  this  date  and  November  6,  when  the  work  was  completed,  an  area  of  four  hundred 
and  ten  square  miles  was  sounded,  the  limits  of  the  sheet  comprising  that  portion  of  the  eastern 
entrance  to  Long  Island  Sound  which  is  known  as  Block  Island  Sound.  The  plane  of  reference 
for  the  soundings  was  established  by  observations  at  the  tidal  station  on  Block  Island.  Statistics 
of  the  work  are : 


Miles  run  in  sounding . . .  583 

Angles  measured .  1, 737 

Number  of  soundings .  7, 509 


The  following-named  officers  served  in  the  hydrographic  party:  Master  C.  McB.  Winslow, 
U.  S.  N.;  Ensign  W.  B.  Caperton,  U.  S.  N.,  and  Midshipmen  W.  C.  Canfield,  R.  8.  Sloan,  and 
William  Truxtun,  U.  S.  N.  A  report  of  the  hydrographic  work  executed  during  the  winter  season 
by  Lieutenant  Mansfield,  off  the  east  and  west  coasts  of  Florida,  will  be  found  under  the  head  of 
Section  VI. 

Tidal  observations. — Observations  of  tides  were  begun  at  Block  Island  on  July  27, 1882,  with 
the  same  self-registering  tide-gauge  that  had  been  used  in  1879,  and  at  the  same  station  on  the 
breakwater  at  the  eastern  end  of  the  island.  The  record  was  kept  up  by  the  observer,  Ml  J,  M. 
Conley,  throughout  the  winter,  with  but  little  interruption.  It  is  proposed  to  keep  this  gauge  in 
operation  while  the  resurvey  of  Long  Island  Sound  is  in  progress,  and  thus  make  Block  Island 
the  base  of  the  tidal  survey  of  that  sound  and  the  waters  connecting  with  it,  as  it  was  formerly 
made  the  base  for  the  tidal  survey  of  Buzzard’s  Bay  and  Narragansett  Bay. 
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Be-e$tahl%8hmeni  of  points  of  old  triangulation  and  determination  of  new  points  from  Watsh  Hill 
westward  for  the  resurvsy  of  Long  Island  Sound. — In  order  to  furnish  points  for  the  topographic 
and  hydrographic  resurveys  of  the  north  shore  of  Long  Island  Sound  from  Watch  Hill  westward, 
Assistant  S.  C.  McCorkle,  under  instructions  of  July  31, 1882,  proceeded  to  that  part  of  the  coast, 
and  having  after  careful  search  recovered  six  stations  of  the  former  triangnlation,  began  observa¬ 
tions  for  the  determination  of  new  points  on  the  23d  of 'August. 

High  winds  and  smoky  atmosphere  retarded  somewhat  the  progress  of  the  work,  but  by  the 
9th  of  November,  when  field  operations  closed,  it  had  been  pushed  far  enough  to  furnish  the  deter¬ 
minations  required.  For  the  computation  of  results,  Mr.  McCorkle  used  Watch  Hill-Mount  Pros¬ 
pect  (2) — a  base  line  of  the  primary  triangulation.  Statistics  of  the  work  are  as  follows: 


Number  of  stations  occupied . .  18 

Number  of  angles  measured .  233 

Number  of  observations .  . . .  2, 340 

Number  of  points  determined . . . .  41 


During  the  winter  seaaon.  Assistant  McCorkle  was  assigned  to  duty  which  will  be  referred  to 
under  the  head  of  Section  YIII,  and  towards  the  close  of  the  fiscal  year  was  directed  to  resume 
work  on  the  shores  of  Long  Island  Sound. 

Topographical  survey  of  Fisher^ s  Island^  Long  Island  Sound. — ^The  field-work  assigned  to  Assist¬ 
ant  Edwin  Hergesheimer  upon  being  detached  from  office  duty  towards  the  close  of  July,  1882, 
was  a  topographic  survey  of  Fishei-’s  Island,  near  the  eastern  entrance  to  Long  Island  ^nnd. 
Much  of  the  mouth  of  August  was  occupied  in  erecting  signals,  determining  heights,  and  in  fixing 
the  positions  of  beacons  and  spindles  for  the  use  of  the  hydrographic  parties  at  work  in  the 
vicinity.  As  completed  on  the  9th  of  November,  the  survey  included  the  whole  area  of  Fisher^s 
Island,  and  the  small  islands,  Wicopesset,  and  the  Hammocks  to  the  east  and  north  of  it  Mr.  A. 
E.  Burton  served  as  aid  during  part  of  the  season.  Statistics  are  as  follows: 


Length  of  shore-line,  including  creeks  and  ponds,  miles .  80 

Length  of  roads,  miles . .  14 

Area  in  square  miles  (Fisher’s  Island) .  4. 36 


Ux)on  returning  to  the  office  Assistant  Hergesheimer,  after  inking  his  topographic  sheet, 
resumed  drawing  for  the  topographical  manual.  Towards  the  close  of  the  fiscal  year  he  was 
instructed  to  proceed  to  Noank,  Conn.,  in  anticipation  of  a  resumption  of  field-work  upon  the 
northern  shore  of  Long  Island  Sound. 

Hydrographic  resurvey  of  Fisher^ s  Island  Sound  and  Hew  London  Harbor. — Lieut.  Richardson 
Clover,  U.  S.  N.,  Assistant  Coast  and  Geodetic  Survey,  having  been  assigned  to  the  charge  of  the 
hydrographic  party  on  board  the  Coast  Survey  schooner  Paliuurus,  and  directed  to  make  a  hydro- 
graphic  resurvey  of  Fisher’s  Island  Sound  and  New  London  Harbor,  arrived  in  New  London  early 
in  July.  The  Palinurus  had  been  in  the  service  of  the  Fish  Commission  of  the  State  of  Con¬ 
necticut,  and  while  the  vessel  was  being  refitted  and  docked,  search  was  made  by  Lieutenant  OIovi  r 
for  a  rock  reported  off  Watch  Hill,  between  the  buoys  in  the  channel  entrance  to  Fisher’s  Island 
Sound.  This  rock,  which  had  been  struck  by  the  steamer  Massachusetts,  was  found  and  located 
without  delay,  and  a  detailed  “  Notice  to  Mariners”  respecting  it  was  soon  after  issued  by  the  office. 
Soundings  were  begun  in  the  Thames  River,  above  the  navy -yard,  on  the  1st  of  August,  the  lines 
being  run  on  ranges  one  hundred  meters  apart,  and  continued  at  this  distance  until  reaching  the 
Sound,  when  the  distance  was  gradually  increased  to  two  hundred  and  fifty  meters;  the  lines 
crossing  these  at  right  angles  were  two  hundred  meters  apart.  Care  was  taken  to  develop  all 
shoals  and  rocks  by  special  systems  of  lines. 

In  the  course  of  the  survey,  which  included  two  hydrographic  sheets,  extending  from  Goshen 
Point  eastward  to  Stonington,  the  southern  limit  being  Fisher’s  Island,  some  rocks  were  found 
very  dangerous  to  navigation  which  were  before  unknown,  the  most  important  of  which  were  Vixen 
Ledge,  half  a  mile  southeast  of  Pine  Island,  and  a  cluster  of  rocks  and  a  ledge,  each  with  less  than 
thirteen  feet  of  water,  and  directly  in  the  track  of  vessels  using  Pine  Island  Channel. 

Due  publicity  was  given  to  the  existence  of  these  dangers  to  navigation  by  the  issue  from  the 
office  of  a  Notice  to  Mariners.” 
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The  plane  of  reference  for  the  soundings  was  obtained  by  observation  with  staff-gauges  set  np 
at  New  London,  Noank,  and  Stonington;  at  New  London  a  self-registering  gauge  was  also  estab¬ 
lished  under  Lieutenant  Clover’s  direction.  Early  in  December  the  formation  of  ice  interfered  with 
the  progress  of  the  survey  and  it  was  brought  to  a  close.  Following  are  the  statistics  of  the  work: 


Miles  run  in  soundings  .  . .  .  444 

Angles  measnred .  .  5, 721 

Number  of  soundings . .  25,284 


Efficient  service  was  rendered  in  the  party  by  Ensign  L.  K.  Reynolds,  U.  S.  N.,  Midshipman 
Harry  Phelps,  U.  S.  N.,  and  by  W.  C.  Willenbucher,  of  the  Coast  and  Geodetic  Survey  Office. 

Early  in  the  winter  Lieutenant  Clover  was  relieved  from  the  command  of  the  Paliunms  and 
ordered  to  duty  in  the  office. 

Towards  the  close  of  the  fiscal  year  the  survey  was  resumed  in  Stonington  Harbor  under  the 
direction  of  Lieut.  A.  V.  Wadhams,  U.  S.  N.,  Assistant  Coast  and  Geodetic  Survey,  with  the 
aid  of  Ensigns  Thomas  D.  Griffin  and  W.  C.  Canfield,  U.  S.  N.  Between  June  12th  and  30th,  1883, 
Lieutenant  Wadhams  reports  the  following  progress: 


Miles  run  in  sounding .  16 

Angles  measured .  358 

Number  of  soundings .  1,888 


Topographic  resurvey  of  the  north  shore  of  Long  Island  Sound  to  the  eastward  of  the  Thames 
River. — In  pursuance  of  instructions  dated  July  29,  1882,  Subassistant  W.  C.  Hodgkins  began, 
early  in  the  following  month,  a  topographic  resurvey  of  that  part  of  the  north  shore  of  Long  Island 
Sound  which  may  be  specially  described  as  the  north  shore  of  Fisher’s  Island  Sound  east  of  Bluff 
Point. 

With  reference  to  the  general  aspect  of  this  portion  of  the  coast,  Mr.  Hodgkins  remarks  that 
it  is  very  irregular,  being  deeply  indented  by  coves  and  rivers  which  form  a  succession  of  penin¬ 
sulas  and  islands.  That  the  drift  formation  is  the  prevailing  one,  though  there  are  occasional  out¬ 
crops  of  rock  in  place,  and  that  the  presence  of  innumerable  bowlders  is  the  most  characteristic 
feature  of  .the  surface,  these  bowlders  being  found  especially  along  the  shore  where  the  gravel  and 
sand  have  been  washed  from  under  and  around  them.  When  lying  on  shoal  ground  at  a  distance 
from  the  shore  they  form  reefs  dangerous  to  navigation*  The  salt  marshes,  though  frequently 
found  along  the  shores  of  the  coves,  especially  near  the  mouths  of  the  larger  streams,  are  not  exten¬ 
sive  enough  to  be  considered  a  feature  of  great  importance  on  this  part  of  the  coast  At  Groton 
Long  Point  Mr.  Hodgkins  observes  that  the  marshes  and  sand  ridges  present  a  formation  curiously 
similar  on  a  small  scale  to  the  alternate  marshes  and  ridges  of  Cameron  Parish  on  the  southwestern 
coast  of  Louisiana.  As  the  eastern  limit  of  the  work  is  approached,  the  character  of  the  shore  sud¬ 
denly  changes  from  the  rocky  shores  of  Stonington  Harbor  to  the  sea-formed  sand-spit  known  as 
Napatree  Point,  at  the  western  extremity  of  which  a  low  hill  of  drift  formation  is  reached,  and 
turning  suddenly  to  the  north  the  spit  continues  a  mile  and  a  half  farther  to  the  extremity  known 
as  Sandy  Point,  the  southern  point  of  entrance  to  Little  Narragansett  Bay.  Old  residents  state 
that  for  many  years  this  point  did  not  change  materially,  but  that  more  recently  there  has  been  a 
rapid  growth  to  the  northward.  The  gain  in  this  direction  has  been  nearly  six  hundred  meters 
since  the  survey  of  1839. 

A  prevalence  of  rain  and  high  winds  somewhat  retarded  the  progress  of  the  survey.  At  the 
30th  of  November,  when  it  closed  for  the  season,  the  topography  included  the  shore-line  Ax>m  Bluff 
Point  to  a  point  east  of  Stonington,  the  harbor  and  wharf  lines  of  Noank,  Mystic,  and  Stonington, 
both  shores  of  Napatree  Point,  and  the  outer  shore  eastward  to  a  point  a  mile  east  of  Watch  Hill. 


The  statistics  are  as  follows: 

Shore- line  surveyed,  miles .  66 

'  Ponds  and  streams,  miles . - .  8 

Roads  (including  railroads),  miles .  20 

Area  of  completed  topography,  square  miles .  2 


During  the  winter  season  Subassistant  Hodgkins  was  assigned  to  field-service  which  will  be 
referred  to  under  the  heading  of  Section  YIII,  and  towards  the  close  of  the  fiscal  year  received 
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inatnictions  to  prepare  for  the  resumption  of  topographical  work  on  the  shores  of  Long  Island 
Sound. 

Topographic  resurvey  of  New  London  and  vicinity. — Field-work  for  the  topographic  survey  in-the 
vicinity  of  New  London  was  begun  by  Assistant  W.  H.  Deunis  about  the  middle  of  August,  1882, 
the  entire  shore-line  included  in  the  sheet  from  Thames  River  entrance  to  a  distance  of  about  two 
miles  and  a  quarter  north  of  New  London  being  first  surveyed  for  the  use  of  the  hydrographic 
party,  after  which  details  of  topography  were  filled  in.  These  included  the  streets  of  the  city  of 
New  London  and  the  town  of  Groton.  Unfavorable  weather  prevailed  during  the  greater  part  of 
the  season,  there  being  but  thirteen  days  available  for  field-work  in  September  and  but  seventeen 
in  October.  By  the  9th  of  December,  when  the  season  closed,  the  statistics  presented  were  as 


follows : 

Shore-line  surveyed,  miles  .  48 

Roads,  length  of,  miles .  33 

Area  of  survey,  square  miles .  7 


During  the  winter  season.  Assistant  Dennis  was  engaged  on  office  doty,  and  under  instructions 
received  towards  the  close  of  the  fiscal  year  prepared  for  completing  unfinished  details  of  the  New 
London  work  and  for  the  prosecution  of  the  survey  to  the  westward. 

Tula/  observations. — Early  in  October,  1882,  a  self-registering  tide  gauge  was  established  at 
Port  Trumbull,  New  Loudon,  Conn.,  and,  under  the  direction  of  Lieut.  Richardson  Clover,  U.  S.  N., 
Assistant  Coast  and  Geodetic  Survey,  Sergeant  E.  Koch,  stationed  at  the  fort,  was  placed  in  charge. 
The  record  was  kept  up  during  the  winter  by  the  observer  with  but  few  interruptions.  It  will  be 
important  to  continue  these  observations  until  the  completion  of  the  resurvey  of  Long  Island 
Sound,  New  London  being  the  principal  port  to  which  all  others  on  the  sound  are  referred  in  the 
tidal  reductions  and  predictions. 

Bc-estaiblishment  of  points  of  former  triangulationj  and  determination  of  new  points  on  the  south 
shores  of  Long  Island  Sounds  in  the  vicinity  of  MontauTc  Point  and  Oardiner^s  Bay, — For  the  use  of  the 
topographic  and  hydrographic  parties  engaged  in  the  resurvey  of  the  south  shores  of  Long  Island 
Sound,  it  became  necessary  to  recover  as  many  points  of  the  former  triangulation  as  practicable, 
and  to  determine  a  number  of  new  points.  This  duty  was  accomplished  by  Subassistant  C.  n. 
Yan  Orden,  who  organized  his  triangulation  party  at  Amagansett,  Long  Island,  early  in  August, 
1882,  and  starting  from  the  bases,  Gardiner’s  Island-Montauk  light-house,  and  Gardiner’s  Island- 
Montank  (2),  carried  a  series  of  secondary  and  tertiary  triangles  westward  to  Life-Saving  Station 
No.  10,  and  northward  to  Gardiner’s  Island  light-house,  checking  his  determinations  of  new  points 
as  often  as  possible  by  the  stations  of  the  old  triangulation,  which  he  succeeded  in  re-establishing. 
Following  the  general  course  of  the  shore,  the  distance  covered  is  about  fifty  miles.  Work  was 
closed  for  the  season  November  25.  The  statistics  are: 


Stations  occupied,  number  of .  30 

Directions  measured .  .  1, 593 

Points  determined .  96 


Duty  subsequently  assigned  to  Subassistant  Yan  Orden  will  be  referred  to  later  in  this  section, 
and  also  under  the  heading  of  Section  YIII. 

Topographic  and  hydrographic  resurvey  of  the  eastern  part  of  the  south  shores  of  Long  Island 
Sound. — ^Assistant  Charles  Hosmer,  having  been  directed  to  take  charge  of  the  schooner  Drift, 
organized  his  party  on  board  of  that  vessel  tb wards  the  middle  of  August,  1882,  and  began  a  topo¬ 
graphic  and  hydrographic  resurvey  of  the  east  end  of  Long  Island  and  of  Gardiner’s*  Island. 
Work  in  these  localities  was  prosecuted  until  the  20th  of  October,  when,  in  consequence  of  stormy 
weather,  it  could  be  continued  to  advantage  no  longer  on  this  part  of  the  Long  Island  coast,  and 
Assistant  Hosmer  transferred  his  party  to  the  western  part  of  the  Sound. 

At  the  date  just  mentioned  the  topography  and  inshore  hydrography  of  the  eastern  part  of 
Long  Island  had  been  completed  from  Montauk  Point  light-house  to  a  point  about  half  way  between 
Fort  Pond  Bay  and  Napeague  Harbor;  also  the  topography  of  Gardiner’s  Island,  and  the  inshore 
hydrography  of  its  eastern  face  from  Gardiner’s  Island  light-house  to  the  southern  part  of  Tobacco- 
lot  Bay. 


Digitized  by 


24 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY. 


In  the  execution  of  the  hydrography.  Assistant  Hosmer  acknowledges  the  valuable  assistance 
rendered  by  Master  John  C.  Fremont,^  jr.,  U.  S.  N.,  and  by  Ensign  A.  P.  Fechteler,  U  S.  N. 

^^tatistics  of  this  portion  of  the  season’s  work  will  be  included  in  those  given  later  nnder  the 
heading  of  this  section  with  a  report  of  the  survey  in  the  western  part  of  the  Sound. 

Hydrographic  recurvey  of  Qardiner^s  Bay  and  approaches^  south  coast  of  Long  Island  Sound. — In 
the  plan  for  the  resurvey  of  Long  Island  Sound,  the  hydrography  of  Gardiner’s  Bay  and  its 
approaches  was  assigned  to  Lieut.  Edward  M.  Hughes,  U.  S.  N.,  Assistant  Coast  and  Geodetic 
Survey.  His  party  was  organized  on  board  of  the  schooner  Silliman,  and  had  the  use  of  a  steam- 
launch  loaned  for  the  work  by  the  Navy  Department.  Leaving  New  York  July  24, 1882,  Lieuten¬ 
ant  Hughes  anchored  at  Greenport,  Long  Island,  July  29,  and  began  work  two  days  later. 

In  the  course  of  the  resurvey  the  need  of  it  was  not  unfrequently  shown  by  the  changes  which 
were  found  to  have  occurred  during  the  lapse  of  from  thirty-five  to  forty  years.  Some  extracts 
from  Lien  tenant  Hughes’s  report  which  bear  upon  this  fact  will  be  of  interest: 

Marked  changes  in  shore  line  are  frequently  noticeable,  as  in  the  cases  of  Gardiner’s  Island, 
Bam  Island,  Long.  Beach  Point,  Cedar  Point,  and  vicinity  of  entrance  to  Napeague  Harbor.  Par¬ 
ticular  attention  is  called  to  the  great  change  in  depth  of  water  and  channels  found  in  that  part  of 
Gardiner’s  Bay  lying  to  the  southward  of  a  line  drawn  from  Acabomock  Harbor  to  Ram  Island, 
and  to  the  westward  of  a  line  drawn  from  Ram  Island  to  Goffe’s  Island.  To  the  group  of  five  men¬ 
haden  oil-factories  situated  on  the  west  side  of  the  peninsula  between  Napeague  Harbor  and  Gar¬ 
diner’s  Bay,  known  as  ^  the  promised  land,’  nineteen  and  one-half  feet  of  water  may  be  carried  by 
vessels  entering  from  Napeague  Bay.  •  •  •  An  increase  in  the  number  of  buoys  in  this  vicinity 
is  desirable.” 

With  reference  to  the  character  of  the  anchorages  in  the  locality  of  the  survey,  Lieutenant 
Hughes  remarks  as  follows : 

^•Excellent  holding  ground  is  to  be  found  off  Acabomock  Harbor  in  all  weather  by  anchoring 
in  three  and  one-half  to  four  fathoms,  muddy  bottom  ^  anchoring  too  near  the  edge  of  the  flats  to 
the  eastward  should  be  avoided,  as  the  anchor  is  apt  to  drag,  owing  to  kelp  on  the  bottom  and  its 
accumulating  around  the  anchor. 

“Vessels  find  excellent  shelter  from  easterly  winds  in  Bostwick  Bay  and  Gardiner’s  Island 
bight  to  the  southward,  but  the  holding  ground  is  not  good  and  in  strong  westerly  blows  small 
fishing  craft  frequently  drag  up  on  the  beach,  on  which  account  the  anchorage  in  Gardiner’s  Island 
bight  is  avoided  by  fishermen. 

“  In  anchoring  in  Sag  Harbor  entrance  in  northerly  gales,  Cedar  Island  light  house  should  by 
small  craft  be  brought  to  bear  N.  J  E.  (magnetic),  where  snug  shelter  may  be  found;  and  no 
vessel  should  anchor  in  mid-channel,  as  in  northerly  storms  no  part  of  Gardiner’s  Bay  is  as  rough 
and  uncomfortable  as  that  part  of  the  channel  lying  between  Mashomuck  Point  and  Cedar  Island 
on  an  ebb  tide.” 

For  obtaining  a  plane  of  reference  for  the  soundings,  the  principal  tidal  observations  were 
made  during  the  month  of  August  at  the  tide-gauge  established  at  Greenport,  Long  Island.  Four 
auxiliary  gauges  were  also  established  and  connected  with  the  principal  gauge  by  special  obser¬ 
vations. 

The  work  on  the  Gardiner’s  Bay  sheet  had  been  completed,  including  the  surveys  of  Napeague 
Bay  and  Harbor  and  Three-Mile  Harbor,  and  preparations  had  been  made  for  beginning  the 
hydrography  of  Greenport  Harbor  and  Orient  Bay,  when  instructions  were  received  to  close 
operations  for  the  season.  At  the  date  of  closing,  November  9,  the  statistics  show  that  the  follow¬ 


ing  amount  of  work  had  been  accomplished : 

Miles  run  in  sounding  . .  •  695 

Angles  measured  for  fixing  position  of  sounding-lines .  4, 962 

Number  of  soundings .  26, 485 

Shore-signals  established .  97 

Angles  observed  for  location  of  shore-signals . —  691 

Buoys  located . 12 

Specimens  of  bottom  obtained .  37 
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Midshipmen  Francis-  W.  Kellogg  and  A.  A.  Ackerman,  U.  S.  N.,  were  attached  to  the  party, 
and  i-endered  service  the  efficiency  of  which  is  acknowledged  by  their  commanding  officer. 

During  the’winter  season  Lieutenant  Hughes  was  in  command  of  the  steamer  Gedney  and  in 
charge  of  hydrographic  work  on  the  coast  of  Texas.  This  will  be  referred  tp  under  the  head  of 
Section  IX. 

Determination  of  the  geographical  position  of  the  new  observatory  of  Yale  College. — At  the  request 
of  Prof.  H.  A.  Newton,  of  Yale  College,  the  geographical  position  of  the  new  observatory  of  the 
college,  in  course  of  erection  on  Winchester  Hill,  was  determined  by  connecting  it  with  the  trian¬ 
gulation  of  the  New  Haven  region.  Acting  Assistant  J.  A.  Sullivan  was  charged  with  this  duty, 
and,  in  pursuance  of  it,  pufiip  the  signals  needed,  and  occupied  stations  East  Rock  and  West 
Kock,  from  which  he  determined  Fort  Wooster  and  a  station,  Winchester  Hill,  quite  near  the 
new  observatory.  Measurements  with  steel  tape  were  made  from  Winchester  Hill  to  the  observ¬ 
atory,  the  proximity  of  valuable  shade-trees  not  permitting  direct  observation  from  the  stations 
occupied. 

Two  small  observatories  in  the  yard  of  North  Sheffield  College  were  also  connected  with  the 
triangulation.  Mr.  Sullivan  found  that  the  station  at  West  Rock  was  in  danger  of  being  lost, 
owing  to  the  effect  of  fires  made  by  visitors  on  the  ledge,  which  cause  the  surface  of  flie  rock  to 
crack  and  “shell  oft*,”  so  that  the  inch  copper  bolt  marking  the  station  was  exposed  for  more  than 
half  its  length.  He  inserted  three  half-inch  copper  reference- bolts  at  suitable  distances  in  a  ledge 
of  solid  rock  noticeably  lower  than  the  one  at  the  station. 

Field-work  was  concluded  October  20.  The  statistics  are : 

Number  of  stations  occupied . . . .  6 

Number  of  new  points  determined . . .  8 

Number  of  observations  .  — . .  850 

After  forwarding  to  the  office  his  records  and  computations,  Mr.  Sullivan  resumed  office-work 
in  the  party  of  Assistant  Henry  Mitchell. 

Determination  of  points  for  the  resnrvey  of  the  north  shore  of  Long  Island  Sound  from  the  vicinity 
of  Bridgeport^  Conn.,  westward. — In  accordance  with  an  understanding  had  with  the  Shell-Fishery 
Commission  of  the  State  of  Connecticut,  in  virtue  of  which  the  triangulation  of  the  Connecticut 
shore  of  Long  Island  Sound  froin  Penfield  Reef  westward  to  the  State  boundary  was  to  be  carried 
on  so  that  the  results  would  be  available  for  the  purposes  of  the  Commission  in  the  location  of 
oyster-grounds  under  their  jurisdiction,  as  well  as  for  use  in  the  hydrography  of  the  Sound,  Assist¬ 
ant  Gershom  Bra<lford,  who  had  during  the  ])revious  season  executed  work  for  the  Commission 
and  was  in  charge  of  such  work  at  the  beginning  of  the  fiscal  year,  was  directed  early  in  July, 
1882,  to  begin  a  triangulation  near  Bridgeport,  Conn.,  and  to  carry  it  westward  along  the  shore  of 
the  Sound  to  Captain’s  Island. 

A  sufficient  number  of  points  of  the  former  triangulation  near  the  shore  upon  which  to  start 
from  not  having  been  found,  Mr.  Bradford  selected  the  line  Tashiia  HillTBald  Hill  of  the  old 
primary  triangulation  as  a  base  of  operations,  and  by  a  careful  reconnaissance  succeeded  in  con¬ 
necting  the  stations  newly  selected  along  the  shore  as  far  westward  as  Sheffield  Island.  Addi¬ 
tional  stations  between  Sheffield  Island  and  Captain’s  Island  were  determined  from  the  line  Bald  > 
flill-Stamford  light-house.  Station  Round  Hill  of  the  primary  triangulation  could  not  be  recov¬ 
ered,  but  a  station  was  established  there  which  can  doubtless  be  checked  in  position  ultimately 
from  the  old  primary  line  Bald  Hill-West  Hills. 

The  latter  part  of  the  season  being  favorable,  field-work  was  continued  till  January  16,  by 
which  time  such  results  as  were  available  for  the  purposes  of  the  Fish  Commission  had  been  sup¬ 


plied  to  it.  The  statistics  are: 

Number  of  points  determined .  40 

Numb^  of  angles  measured . .  226 

Number  of  observations . .  6, 268 

Mr.  H.  R.  Garland  served  as  recorder  in  the  party. 


Boring  the  remainder  of  the  fiscal  year.  Assistant  Brailford  was  occupied  in  the  office-work 
S.  Ex.  29 - 4 
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needed  to  complete  his  computations,  and  in  preparing  for  the  Fish  Commission  copies  of  his 
records  and  results. 

Recovery  and  marking  of  triangulation  points  on  the  north  shore  of  Long  Island^  between  Hemp¬ 
stead  Harbor  and  Horton^s  Point,  N.  Y. — For  the  purposes  of  the  resurvey  of  Long  Island  Sound,  it 
became  desirable  to  re  establish  as  many  stations  of  the  old  triangulation  as  practicable  on  the 
north  shore  of  Long  Island.  This  duty,  upon  that  section  of  the  coast  between  Hempstead  Harbor 
and  Horton’s  Point  was  assigned  to  Assistant  F.  H.  Gerdes  during  the  winter  of  1882-’83.  Mr. 
Gerdes  arriv'ed  upon  the  ground  in  January,  1883,  and  though  suffering  from  the  infirmities  inci¬ 
dent  to  his  advanced  age  and  from  the  exposure  due  to  the  supervision  of  work  in  ground  frozen 
and  often  covered  with  snow,  he  remained  in  the  field  until  the  middle  of  March,  prosecuting  the 
search  at  every  available  opportunity.  A  severe  attack  of  illness  occurring  about  this  time,  com¬ 
pelled  his  recall  from  field-service. 

Topographic  and  hydrographic  resurvey  of  the  western  part  of  Long  Island  Sound,  in  the  vicinity 
of  Throg^s  Neck, — The  work  of  the  party  under  the  direction  of  Assistant  Charles  Hosmer,  com¬ 
manding  the  schooner  Drift,  in  the  eastern  part  of  Long  Island  Sound,  has  already'  been  referred  to 
in  this  section,  and  mention  made  of  the  transfer  of  the  i)arty  to  the  western  part  of  the  Sound 
towards  the  close  of  October.  On  the  Ist  of  November  Mr.  Hosmer  began  a  resnrvey  of  the 
hydrography  l>etween  Hart  Island  and  City  Island,  and  continued  it  till  Decembers,  when  extreme 
cold  weather  compelled  a  suspension  of  field  oi)erations. 

During  the  winter,  the  Drift  was  laid  up  at  the  navy-yard,  Brooklyn,  in  charge  of  Master  J. 
C.  Fremont,  jr.,  U.  S.  N.,  and  Assistant  Hosmer  was  occupied  in  office- work. 

Early  in  May,  1883,  the  work  was  resumed  by  Assistant  Hosmer,  in  the  Drift,  with  the  aid  of 
Ensigns  H.  C.  Wakenshaw  and  R.  P.  Schwerin,  U.  S.  N.  By  the  27th  of  June,  the  shore  line 
survey  from  Willets  Point  to  Prospect  Point  on  the  Long  Island  shore,  and  from  Throg’s  Neck  to 
a  point  near  Whortleberry  Island,  on  the  north  shore,  including  the  islands  in  the  vicinity,  had 
been  completed;  also  the  hydrography  between  Sand  Point,  Execution  Rock,  and  Whortleberry 
Island  on  the  east,  to  Throg’s  Neck  on  the  west.  Preparations  were  then  made  by  Mr.  Hosmer  for 
the  resumption  of  the  resurvey  in  the  vicinity  of  Greenport.  Statistics  to  the  close  of  the  fiscal 


year  are  as  follows: 

Shore  line  surveyed,  miles .  93 

Roads,  miles  . - . .  5 

Miles  run  in  sounding  .  .  . . .  335 

Angles  measured . .  1 , 616 

Number  of  soundings  . . .  .  13, 978 


Hydrographic  resurvey  of  the  approaches  to  New  York  Harbor, — In  accordance  with  instructions 
issued  towards  the  close  of  July,  1882,  Lieut.  Commander  Eugene  B.  Thomas,  U.  S.  N.,  Assistant, 
Coast  and  Geodetic  Survey,  having  organized  his  party  upon  the  steamer  Bache,  began  early  in 
August  a  hydrographic  resurvey  of  the  approaches  to  New  York  Harbor.  This  work  was  steadily 
prosecuted  until  early  in  November,  when  the  advnvnce  of  the  season  rendered  it  advisable  to  sus¬ 
pend  operations  afloat.  Lieutenant-Commander  Thomas  reports  the  weather  as  exceptionally 
unfavorable  during  the  time  occupied  by  the  survey.  He  had  the  aid  of  the  following-named 
officers,  whom  he  commends  without  excei>tion  for  zeal  and  intelligence  in  the  performance  of 
duty :  Master  Frank  A.  Wiluer,  U.  S.  N., and  Ensigns  H.  M.  Witzel,  J.  M.  Orchard, and  C.  S.  McClain, 
U.  S.  N.  The  statistics  of  the  season’s  work  are: 


Miles  run  in  sounding . .  1, 104 

Angles  measured . . .  .  4, 004 

Number  of  soundings .  18, 932 


Lieutenant-Commander  Thomas  was  detached  from  the  Survey  November  25. 

Series  of  tidal  observations  continued  with  self  registering  tide-gauge  at  Sandy  Hook,  N.  J, — On 
the  1st  of  July,  1882,  Mr.  J.  W.  Bauford,  who  had  been  in  charge  of  the  self-registering  tidal  station 
at  Sandy  Hook  for  several  years,  resigned,  and  was  succeeded  by  Mr.  F.  W.  Shepheard.  During 
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a  violent  storm  on  the  12tb  of  September,  the  wharf  upon  which  the  tide-house  stood  was  broken 
down,  carrying  the  tide-house,  tide-gauge,  and  the  record  for  a  number  of  days  with  it.  After 
the  storm  subsided,  the  tide-house  and  gauge  were  recovered,  repaired,  and  established  upon  a 
wharf  which  since  then  has  been  rebuilt  and  strengthened  with  new  piles,  so  that  there  is  now  a 
fair  prosi)ect  of  a  continuous  record  for  some  years  to  come.  The  loss  of  the  record  while  the  gauge 
was  being  put  into  working  order  again  wtis  partly  remedied  by  staff  observations. 

Deteminatians  of  the  force  of  gravity  at  Montreal^  Canada^  Albany^  N.  F.,  and  Hoboken^ 
Y.  J.—Deterniinations  of  the  force  of  gravity,  both  absolute  and  relative,  were  continued  by 
Assistant  Charles  S.  Peirce  during  the  fiscal  year.  At  the  station  Stevens  Institute,  Hoboken,  a 
regular  determination  of  the  absolute  force  of  gravity  was  made  with  the  Kepsold  apparatus. 
Two  new  invariable  reversible  pendulums  were  oscillated;  the  same  that  were  used  at  the  stations 
in  Washington.  These  pendulums  were  then  transported  to  Montreal,  Canada,  and  oscillated  at 
the  station  selected  with  the  permission  of  the  authorities  of  McGill  College  in  the  basement  of  the 
College  Observatory.  Thence  in  September  they  were  taken  to  Albany,  where  they  were  oscillated 
in  the  transit  room  of  the  Dudley  Observatory. 

In  these  experiments  Mr.  Peirce  had  the  aid  of  Messrs  E.  D.  Preston  and  F.  B.  Hall. 

In  February,  1883,  the  Stevens  Institute  Station,  Hoboken,  was  reoccupied  in  order  to  continue 
the  work  of  comparing  the  yard  and  the  meter  by  means  of  reversible  ]>eudulums  numbered  2  and 
3,  the  latter  being  the  yard  i)en<lulum. 

Other  determinations  of  gravity  made  by  Mr.  Peirce  will  be  referred  to  under  the  heads  of 
Sections  lU  and  VI, 

In  Appendix  2so.  19  is  given  a  paper  by  Mr.  Peirce  which  was  intended  for  publication  as  one 
of  the  Appendices  to  my  Report  for  last  year,  but  was  omitted  for  want  of  space.  It  relates  to 
results  for  force  of  gravity  obtained  by  him  at  Allegheny,  Ebensburg,  and  York,  Pa. 

Bydrography  off  south  coast  of  Long  Island^  and  lines  of  deep-sea  soundings  in  the  vicinity  of  New 
^ork  Bay  entrance, — Upon  the  completion  of  the  line  of  deep-sea  soundings  oft'  Nantucket,  refer- 
once  to  which  has  been  made  under  the  heading  of  Section  I,  Lieutenant-Commander  Brownson 
was  instructed  to  run  a  series  of  lines  of  soundings  normal  to  the  coast  off  the  south  shore  of  Long 
Island,  at  distances  apail  of  from  seven  to  ten  miles,  and  far  enough  out  to  include  the  one- 
hundred-fathom  curve.  This  duty  wae  successfully  accomplished  in  the  steamer  Blake  between 
September  6  and  October  11,  1882.  At  the  date  last  named,  when  further  work  was  prevented  by 
bud  weather,  sixteen  lines  of  soundings  had  been  run.  The  Blake  was  then  ordered  to  New  York, 
^here  her  conjmander  prei)ared  her  for  deep-sea  sounding  work  between  the  Bahamas  and  the 
Bermudas.  This  will  be  referred  to  under  the  heading  of  Section  VI, 

The  following-named  officers  attached  to  the  Blake  served  in  hydrograiiliic  duty  during  the 
®®U8on  oft’  the  Long  Island  coast:  Lieut.  G.  W.  Mentz,  U.  S.  N.;  Masters  Henry  Morrell  and  Lucian 
^lyuiie,  U.  S.  N.;  Ensigns  H,  C.  Wakenshaw^,  W.  M.  Constant,  and  Harry  S.  Knapi),  U.  S.  N. 

Upon  the  completion  of  her  southern  work  in  the  spring  of  1883,  the  Blake  returned  to  New 
Tork  and,  under  instructions  issued  April  16,  took  up  deep-sea  sounding  work  in  the  approaches 
to  New  York  Harbor. 

Eor  the  off-shore  and  deep-sea  sounding  work  executed  in  the  Blake  during  the  fiscal  year 
ending  with  June,  1883,  Lieutenant-Commander  Brownson  furnishes  the  following  statistics: 


Length  of  lines  in  miles . - .  1, 671 

Number  of  deep-sea  soundings .  191 

Number  of  water  temperatures  (surface) .  .  .  877 

Number  of  water  temperatures  (intermediate) . 346 

Number  of  water  temperatures  (bottom) .  159 

Number  of  serial  temperatures .  52 

Number  of  air  temperatures  (dry  bulb) .  756 

Number  of  air  temperatures  (wet  bulb) .  711 

Number  of  specimens  of  bottom  preserved .  3,477 


For  the  inshore  hydrography  executed  during  the  same  period  the  statistics  are: 


Miles  of  soundings. run . . . . .  3,946 

Number  of  soundings .  4, 024 
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Verification  of  hydrography  for  the  Atlantic  Coast  Pilot. — For  the  purpose  of  expediting  the 
publication  of  the  third  volume  of  the  Atlantic  Coast  Pilot,  embracing  the  coast  between  New 
York  and  Chesapeake  Bay,  Assistant  J.  S.  Bradford  was  directed,  in  July,  1882,  to  organize  a 
party  and  proceed  to  verify  by  actual  inspection  the  sailing  directions  of  so  much  of  the  work  as 
had  already  been  published,  and  the  manuscript  of  those  portions  which  were  nearly  ready  for  the 
printer.  The  schooner  George  M.  Bache  was  assigned  as  a  means  of  transportation  for  the  party. 
Owing  to  unexpected  delays  in  the  repairs  and  oiitht  of  the  vessel.  Assistant  Bradford  was  unable 
to  start  upon  his  inspection  duty  till  near  the  close  of  August.  Proceeding  then  from  Alexandria 
to  Lower  Cedar  Point  on  the  Potomac,  a  day  was  spent  in  examining  the  new  beacons  which  had 
superseded  the  old  spindles  and  buoys  in  that  vicinity,  and  in  verifying  the  depths  across  the 
‘‘Kettle  bottoms.’’  The  Lower  Machodoc  River  was  next  examined,  and  having  subsequently  put 
into  Norfolk  for  water,  the  Bache  was  detained  there  by  adverse  winds  till  September  8,  when  she 
passed  out  of  the  Chesapeake  and  headed  for  Delaware  Bay.  Light  winds  and  calms  prevailed, 
and  delayed  the  vessel  till  the  10th  instant,  when  a  heavy  northeast  gale  came  up;  the  sea  rose  with 
great  rapidity,  and  about  an  hour  before  sunset  the  fore  topmast  was  carried  away.  The  topmast 
and  main-topmast  were  in  imminent  danger  of  sharing  the  same  fate,  but  by  extraordinary  efforts 
were  finally  secured.  At  seven  o’clock  p.  m.  the  wind  suddenly  shifted  to  east-southeast,  blowing 
with  great  violence,  and  setting  the  ship  directly  towards  the  beach.  No  alternative  remained 
except  to  crowd  on  all  sail  at  the  risk  of  foundering  and  try  to  get  off  shore.  At  this  time  the 
water  was  up  to  the  tops  of  the  lower  berths  on  the  berth-deck,  and  there  was  eighteen  inches  of 
water  on  the  cabin  and  wardroom  decks,  the  sea  washing  completely  over  the  vessel,  so  that  oflS- 
cers  and  men  were  most  of  the  time  up  to  their  waists  in  water.  For  a  while  it  seemed  that  noth¬ 
ing  could  prevent  the  beaching  of  the  vessel,  but  gradually  she  began  to  claw  off;  the  wind  canted 
a  couple  of  points  to  the  southward,  and  finally  Cape  Henlopen  was  made,  and  on  the  afternoon 
of  the  11th  the  Bache  was  anchored  in  the  Breakwater. 

While  at  anchor  here  a  second  gale  sprang  up  from  NW.  by  N.,  against  which  the  Breakwater 
offered  no  protection.  In  this  gale  the  best  boat  of  the  ship,  while  secured  at  the  davits,  was  broken 
in  two  and  dashed  on  shore,  a  mass  of  sidintered  timbers;  all  of  the  ship’s  provisions  were  ruined, 
and  the  delays  thus  occasioned  for  refitting  and  repair,  together  with  the  illness  of  Mr.  Bradford, 
resulting  from  exposure,  prevented  the  beginuingof  the  hydrographic  examinations  contemplated 
in  Delaware  Bay  till  early  in  October. 

These  examinations  included  Salem  Creek,  “Joe  Flogger”  Shoal,  and  the  banks  and  channels 
between  Wilmington  and  Philadelphia,  with  such  notes  of  changes  and  additions  of  aids  to  navi¬ 
gation  as  were  required  to  complete  Subdivision  15  (Delaware  Bay  and  tributaries)  of  the  Atlantic 
Coast  Pilot. 

Similar  work  was  done  in  Chesapeake  Bay  after  the  arrrival  of  the  Bache  in  Hampton  Roads 
on  the  2d  of  November.  Data  and  material  were  collected  for  the  revision  of  sailing  directions  and 
descriptions  for  the  coast  between  Cape  Henlopen  and  Cape  Henry,  and  for  the  Chesapeake  Bay 
and  its  tributaries,  these  localities  being  included  in  Subdivisions  16  and  17  of  the  Atlantic  Coast 
Pilot.  In  February,  1883,  field-work  was  closed,  the  Bache  turned  over  to  the  care  of  a  ship- 
keeper,  and  Assistant  Bradford,  proceeding  to  the  office,  took  immediate  charge  of  the  work  of 
preparing  for  publication  the  manuscripts  of  Subdivisions  16  and  17  of  the  Coast  Pilot. 

As  organized  for  office  duty,  his  party  at  the  beginning  of  the  fiscal  year  consisted  of  Mr. 
John  W.  Parsons,  writer  to  the  Coast  Pilot,  and  Mr.  John  R.  Barker,  draughtsman  and  artist. 
Until  the  date  of  his  detachment  from  the  Coast  Pilot  division  and  transfer  to  the  office  of  the 
disbursing  agent,  March  17,  1883,  Mr.  Parsons  was  engaged  in  completing  the  preparation  for 
publication  of  the  reprints  of  Subdivisions  Nos.  2,  4,  5,  and  6  of  the  Atlantic  Local  Coast  Pilot;  in 
a  revision  and  rearrangement  of  a  part  of  the  “Table  of  Depths’’  for  the  Atlantic  and  Pacific 
coasts  of  the  United  States,  and  in  making  an  index  to  Subdivision  15,  Atlantic  Local  Coast  Pilot. 
The  manuscript  of  this  subdivision  was  completed  for  the  printer  by  Assistant  Bradford  towards 
the  close  of  January,  1883.  The  Table  of  Depths  is  published  as  A])pendix  No.  7  to  this  Report. 

Mr.  John  R.  Barker  remained  as  usual  in  charge  of  the  etching  and  engraving  of  the  coast 
and  harbor  views  for  the  Atlantic  coast.  During  most  of  the  year  he  was  employed  on  the  views 
for  Division  D  of  the  Atlantic  Coast  Pilot,  but  he  rendered  valuable  service  in  retouching  those 


Digitized  by  ^ooQle 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY. 


29 


beloDgiug  to  Division  B  (Boston  to  New  York),  and  in  re-engraving  some  views  belonging  to 
Division  A  (Eastport  to  Boston).  These  views  were  originally  printed  by  what  is  termed  the 
“graphic  process.” 

Assistant  Bradford,  after  the  completion  of  Subdivision  15  of  the  Coast  Pilot,  gave  his  personal 
attention  to  the  preparation  of  the  Table  of  Depths  for  the  printer,  to  proof-reading  for  the  Coast 
Pilot,  and  to  the  compilation  of  a  report  upon  Discrepancies  in  Nomenclature  between  the  Coast 
Survey  Charts  and  the  publications  of  the  Light-House  Board  for  the  Pacific  coast. 

On  the  26th  of  May  Mr.  W.  O.  Jones  was  assigned  to  duty  with  Mr.  Bradford,  and  served 
satisfactorily  till  June  30,  when  he  was  ordered  to  field  duty. 

The  Table  of  Depths  was  finally  completed  on  the  20th  of  June;  the  manuscript  of  Division  C 
of  the  Atlantic  Coast  Pilot  (New  York  to  the  Chesapeake)  as  far  as  and  including  Delaware  Bay 
and  River,  has  been  printed,  but  only  that  portion  relating  to  the  New  Jersey  coast  between  New 
York  and  Delaware  Entrance  has  been  published;  it  is  expected,  however,  that  the  manuscript 
descriptive  of  the  coast  between  Cape  Henlopen  and  Cape  Henry  will  shortly  be  ready  for  the 
printer  and  that  the  publication  of  Subdivision  15,  Delaware  Bay  and  Tributaries,  will  not  be 
longer  delayed. 

Leveling  operations  for  connecting  the  Coast  Survey  reference  marie  at  Albany^  K,  Y.,  with  the  pri- 
mary  triangulation  station  on  Mount  Mansfield^  Vt. — In  order  to  connect  the  levels  of  the  northern 
line  of  Coast  Survey  triangulation  with  the  tide  level  at  Sandy  Hook  by  way  of  the  Hudson  River 
and  Lake  Champlain,  Assistant  O.  H.  Tittmann  was  instructed,  towards  the  close  of  August,  1882, 
to  proceed  to  Albany,  N.  Y.,  and  organize  a  party  for  running  a  line  of  levels  from  the  bench-mark 
at  that  place  to  Burlington,  Vt.,  and  thence  to  the  primary  triangulation  station  on  Mount  Mans¬ 
field,  Vt.  He  was  also  directed  to  obtain  for  purposes  of  comparison  the  canal  levels  between  the 
Erie  Canal  and  Lake  Champlain. 

In  pursuance  of  this  duty  Assistant  Tittmann  carried  a  line  of  levels  from  the  Albany  bench¬ 
mark  to  Whitehall,  at  the  southern  extremity  of  Lake  Champlain,  and  thence  along  the  west 
shore  of  the  Lake  on  the  track  of  the  Delaware  and  Hudson  Canal  Company’s  railroad  as  far  as 
Putnam  station,  about  thirteen  miles  north  of  Whitehall.  In  accordance  with  the  general  tenor 
of  his  instructions,  which  contemplated  the  determination  of  the  relative  elevations  of  selected 
points  along  the  lake  by  its  surface  water  level,  Putnam  station  was  adopted  as  the  provisional 
terminus  of  the  spirit-leveling,  and  gauges  were  established  at  this  station  and  at  Port  Henry, 
Plattsburg,  Rouse’s  Point,  and  Burlington.  Observations  on  the  stage  of  water  were  kept  up  at 
these  gauges  from  November  4  to  November  18.  During  this  time  the  work  of  leveling  down 
Mount  Mansfield  was  begun,  and  continued  until  it  was  interrupted  by  the  severity  of  the  weather. 
A  permanent  bench-mark  was  established  on  the  west  side  of  the  mountain  on  the  Underhill  trail 
about  four  hundred  metres  below  the  summit. 

At  the  different  points  along  the  lake  above  mentioned,  bench-marks  were  established  and 
connected  with  the  hydrographic  reference-marks  which  had  been  fixed  during  the  survey  of  the 
lake  in  1873  and  1874;  connection  was  also  made  at  Fort  Montgomery  with  that  point  on  the 
water-sill  of  the  fort  which  was  used  as  a  reference  point  for  the  observations  conducted  for  a 
period  of  twelve  years  under  ihe  direction  of  the  Corps  of  Engineers. 

Messrs.  J.  W.  D.  Atkins  and  W.  O.  Jones  served  in  the  party  as  rodmen.  Field  operations 
were  closed  November  20.  After  depositing  in  the  office  the  records  and  computations  relating  to 
the  leveling  work.  Assistant  Tittmann  was  assigned  to  duty,  a  report  of  which  will  be  given  under 
the  heading  of  Section  VI. 

Primary  triangulation  across  the  State  of  New  York  for  connecting  the  triangulation  of  the  Hudson 
River  and  Lake  Champlain  with  that  of  the  survey  of  the  Great  Lakes. — The  scheme  proposed  by 
Assistant  C.  O.  Boutelle  for  the  continuation  of  the  triaugulation  across  the  northern  part  of  the 
State  of  New  York  having  been  approved,  he  was  authorized  to  take  the  field  at  the  beginning  of 
the  fiscal  year. 

Five  directions,  at  four  stations,  remained  to  be  observed  upon  Hamilton  Station;  to  obtain 
the  three  directions  from  Prospect  and  Helderberg  Mr.  Boutelle  occupied  these  station^  between 
the  6th  of  July  and  the  13th  of  August.  At  Prospect  the  vrork  was  greatly  delayed  by  smoke. 
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At  Prospect  station  the  magnetic  elements  were  determined  by  observations  made  daring  three 
days  by  Subassistant  J.  B.  Baylor;  similar  determinations  were  also  made  by  him  at  Otsego 
station  in  Cherry  Valley.  Station  Pen  Mount  was  occupied  by  Mr.  J.  B.  Boutelle  with  the  twenty- 
inch  theodolite  to  obtain  the  directions  needed  to  Mount  Hamilton,  and  later  in  August  Mr. 
Baylor  occupied  Tassel  Hill  for  a  similar  purpose. 

Before  the  occupation  by  the  chief  of  the  party  of  Prospect  and  Helderl>erg  a  reconnaissance 
was  made  by  Mr.  J.  B.  Boutelle  under  his  direction,  to  determine  the  most  available  point  inter- 
^  mediate  between  Fenner  and  Clyde,  the  latter  point  being  one  of  the  stations  of  the  Liake  Survey. 
The  station  finally  selected  was  Hewlett,  near  Syracuse,  which  makes  a  very  good  connection  with 
the  Lake  Survey  stations.  With  the  selection  of  station  Loomis,  to  the  northward  of  the  State 
survey  station  Gilbert,  the  scheme  wasc  oinpleted.  During  September,  station  Fenner  was  occu¬ 
pied,  and  during  October,  station  Florence,  these  two  stations  forming  a  quadrilateral  with  Loomis 
and  Howlett.  Earl}"  in  November  field  opei-ations  for  the  season  were  closed. 

On  the  4th  of  September,  Assistant  Boutelle  was  appointed  a  member  of  the  Advisory  Board 
of  Harbor  Commissioners  of  Norfolk  and  Portsmouth,  in  place  of  Assistant  Henry  Mitchell,  who 
had  desired  to  be  relieved  from  that  service.  Duty  in  this  connection,  and  in  the  preparation  of 
the  records  and  results  of  his  season’s  work,  occupied  him  during  the  winter  and  early  spring. 

In  May  and  June,  1883,  the  connection  of  the  Coast  Survey  with  the  Lake  Survey  triangula¬ 
tion  was  pressed  forwards  to  a  conclusion  by  the  occupation  of  Loomis  station.  Observations  here 
were  completed  early  in  July,  and  preparations  made  for  the  occupation  of  Howlett.  From 
Loomis  the  Lake  Survey  station  Mannsville  was  found  to  be  visible,  thus  giving  a  direct  connec¬ 
tion  with  the  Sandy  Creek  base  of  that  Survey.  Preliminary  computations  from  the  observations 
obtained  at  Loomis  indicate  a  close  and  satisfactory  agreement  of  results  at  the  junction  of  the 
two  systems  of  triangulation ;  an  agreement  which  is  the  more  satisfactory  since  each  system  is 
an  absolutely  independent  work,  starting  from  bases  widely  separated  on  the  Atlantic  co;ist  and 
on  the  Great  Lakes,  and  carried  on  by  independent  methods,  instruments,  and  observers. 

Contimiation  of  the  triangulation  of  the  northern  part  of  the 'State  of  New  Jersey. — Three  stations 
were  occupied  by  Prof.  E.  A.  Bowser,  Acting  Assistant,  during  the  summer  and  autumn  of  1882, 
under  instructions  to  push  forward  to  completion,  as  far  as  practicable,  the  geodetic  survey  of  the 
northern  part  of  the  State  of  New  Jer.sey. 

Observations  were  begun  at  Hamburg  station,  near  the  town  of  that  name  in  Sussex  County, 
on  the  1st  of  July,  the  instrument  being  mounted  upon  a  tripod  thirty-two  feet  high,  in  order  to 
see  the  station  at  Bear  Fort.  Signals  were  erected  at  stations  Mount  Olive,  Culver’.s  Gap,  High 
Point,  Bear  Fort,  and  Bald  Hill,  and  on  July  7  a  heliotrope  was  set  up  at  Mount  Olive.  Every 
advantage  being  taken  of  favorable  weather,  the  observations  at  Hamburg  station  were  finished 
August  14,  and  the  party  was  then  transferred  to  Bear  Fort,  on  the  ridge  so  named,  near  the 
town  of  West  Milford,  Passaic  County.  Acce.ss  to  this  station  was  extremely  difficult,  a  road  two 
miles  long  having  to  be  cut  over  very  rough  conglomerate  rocks  from  the  main  roml  to  the  station. 
Over  this  road  the  instruments,  tents,  and  baggage  had  to  be  carried  by  hand  to  the  summit  of 
the  ridge. 

Preiiarations  for  observing  had  all  been  made  when,  on  the  19th  of  August,  the  w"oods  on  the 
mountain  were  discovered  to  be  on  fire,  and  it  was  only  after  two  days  of  the  most  strenuous  effort 
that  the  fire  was  kept  back  from  the  camp.  Some  delay  was  thus  occasioned  in  the  work;  obser¬ 
vations  were  nevertheless  completed  on  the  4th  of  September,  and  within  a  few  days  later  the 
party  was  established  at  Bald  Hill  station,  about  seven  miles  to  the  northeast  of  Boouton,  Morris 
County.  Upon  the  completion  of  the  observations  at  this  station,  October  81,  field  operations 
were  closed. 

Professor  Bowser  has  presented  the  following  statistics  of  the  work,  the  numbers  of  sets  given 
including  observations  upon  secondary  and  tertiary  as  well  as  upon  primary  stations : 


At  Hamburg,  number  of  sets  of  observations .  71 

At  Bear  Fort,  number  of  sets  of  observations . 56 

At  Bald  Hill,  number  of  sets  of  observations . 85 
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Additions  of  topographical  details  to  original  sheets  of  the  survey  of  the  New  Jersey  coast  between 
the  Highlands  of  Navesinh  and  Tomh  River. — Ex<amiiiatioDS  of  the  New  Jersey  coast  between  Tom’s 
River  and  the  Highlands  of  Navesink  were  made  by  Assistant  O.  M.  Bache  during  the  latter  part 
of  the  summer  and  in  tlie  antnmn  of  1882,  for  the  purpose  of  ascertaining  the  extent  and  character 
of  the  changes,  natural  and  artificial,  that  had  taken  place  along  that  portion  of  the  coast  since 
the  earlier  surveys,  and  of  reporting  upon  the  best  method  of  obtaining  surveys  of  the  changes,  by 
means  of  which,  in  connection  with  the  existing  original  maps,  the  representations  of  the  coast 
could  be  brought  up  to  the  present  time. 

The  most  rapid  and  effective  method  of  completing  the  triaugulation,  topography,  and  hydrog¬ 
raphy  of  the  area  of  that  coast  yet  remaining  to  be  surveyed  was  also  investigated  by  Mr.  Bache. 
This  area  is  contained  between  a  point  about  four  miles  south  of  Atlantic  City  and  a  point  about 
two  miles  north  of  Hereford  Inlet.  The  recommendations  made  in  his  report  have  been  duly  con¬ 
sidered;  and  as  a  preliminary  step  to  the  adoption  of  a  portion  of  them,  the  construction  of  a  barge 
to  serve  as  a  floating  camp  was  ordered,  the  barge  Beauty,  which  had  been  in  use  several  years  for 
this  purpose,  having  been  condemned  and  sold. 

In  November  Mr.  Bache  marked  upon  the  original  topographical  sheets  the  new  railroads  con¬ 
structed  upon  the  coast  in  the  vicinity  of  Tom’s  River,  and  surveyed  the  settlement  Island  Heights 
on  that  river;  other  details  of  toi>ography  of  recent  origin  were  added  to  the  sheet  as  far  north  as 
Point  Pleasant.  The  changes  between  Tom’s  River  and  the  Highlands  of  J^avesink  were  found 
to  be  limited  to  a  narrow  strip  of  land  immediately  on  the  coast.  This  is  being  rapidly  built  up  to 
supply  the  demand  for  summer  resorts.  But  few  changes  were  found  in  the  high-water  line  of  the 
beach,  except  in  the  immediate  neighborhood  of  the  inlets,  and  in  the  strip  of  beach  opposite  the 
Highlands.  Field  operations  were  closed  November  15.  Duty  subsequently  assigned  to  Assistant 
Bache  in  the  vicinity  of  Norfolk,  Va.,  will  be  referred  to  under  the  heading  of  Section  III. 

Triangulation  of  Delaware  Bay  and  River, — Assistant  A,  T.  Mosman,  having  been  charged 
with  the  duty  of  continuing  the  triangulation  of  the  Delaware  Bay  and  River  in  aid  of  the  topo¬ 
graphic  and  hydrographic  surveys  in  progress  there  at  the  beginning  of  the  fiscal  year,  established 
himself  and  party,  by  invitation  of  Assistant  H.  L.  Marindin,  on  board  the  schooner  Ready,  lying 
in  Smyrna  Creek,  and  taking  as  a  base,  the  line  Cohausey  light-house-Bombay  light  house,  extended 
the  triangulation  up  the  bay  to  connect  with,  the  work  of  Assistant  McCorkle  at  the  line  Norny- 
Stoney,  about  two  miles  below  Reedy  Island  light-house.  It  was  extended  also  down  the  bay  to 
the  line  Cross  Ledge  light-house-Mahon  light-house,  determining  all  of  the  signals  erected  by  the 
hydrographic  parties  of  Assistant  Marindin  and  of  Lieut.  H.  B.  Mansfield,  U.  S.  N.,  Assistant, 
Coast  and  Geodetic  Survey. 

As  the  work  advanced  down  the  bay,  the  party  was  transferred  to  Lewes,  Del.;  Cross  Ledge 
light-house,  and  Brandywine  Shoal  light  house,  screw-pile  structures  on  shoals  in  the  middle  of  the 
bay  were  occupied,  and  also  the  shore  light  houses  at  Mispillion  Creek  and  Cape  Henlopen.  By 
August  24  all  of  the  stations  required  for  the  topographic  and  hydrographic  parties  on  the  river 
and  bay  had  been  determined,  including  a  number  of  new  points  near  Cape  May  and  Lewes,  and 
some  points  on  Rehoboth  Beach.  All  of  the  principal  stations  were  securely  marked.  The  statis¬ 


tics  are: 

Number  of  points  determined . . . .  60 

Number  of  stations  marked .  .  .  20 

Number  of  angles  measured . . .  3, 338 


Special  mention  is  made  by  Assistant  Mosman  in  his  report  of  the  accurate  and  efficient  serv¬ 
ice  rendered  by  Mr.  W.  B.  Fairfield,  attached  to  the  party  as  extra  observer. 

Duty  assigned  to  Assistant  Mosman  later  in  the  season  wDl  be  referred  to  under  the  heading 
of  Section  III. 

Physical  survey  of  Delaware  Bay  and  JKirer.— The  special  investigations  called  for  in  the  pro¬ 
gress  of  the  physical  survey  of  Delaware  Bay  and  River  have  already  been  referred  to  in  Part  I 
of  this  report  under  the  heading  “  Physical  Hydrography.”  These  investigations  have  been  made 
nnder  the  immediate  direction  of  Assistant  Henry  Mitchell.  As  a  member  of  the  Mississippi  River 
Commission,  and  of  the  U.  S.  Advisory  Councils  of  the  State  of  Rhode  Island,  and  of  the  cities  of 
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Philadelphia  and  Boston,  Mr.  Mitchell  has  not  unfrequently  been  called  away  from  the  regular 
wwk  of  the  Coast  and  Geodetic  Survey,  but  has  devoted  ranch  tirae  to  the  study  of  the  estuary  of 
the  Delaware.  His  conclusions,  as  deduced  from  the  results  of  the  recent  surveys,  are  stated  in 
Appendix  No.  8. 

In  the  harbor  of  Philadelphia,  the  lo<^ation  of  port  warden  lines  is  a  problem  complicated  by 
the  artificial  changes  on  the  city  front;  in  the  study  of  this  subject  so  that  the  lines  may  be  located 
in  a  way  to  balance  as  nearly’  as  possible  conflicting  interests,  the  United  States  Advisory  Com¬ 
mission  found  it  necessary  to  avail  itself  of  the  experience  and  personal  knowledge  of  the  liver 
acquired  during  the  conduct  of  the  physical  survey  by  Assistant  H.  L.  Marindiu,  who  had  been 
oil  duty  with  the  party  of  Assistant  Mitchell  for  several  seasons. 

Application  having  been  made  to  me  by  the  Commission  for  his  detail  as  consulting  engineer, 
the  request  w  as  promptly  coinjdied  with. 

With  reference  to  the  elaborate  comparison  of  the  recent  survey  of  the  river  and  bay  with 
that  made  by  the  Coast  Survey  forty  years  ago,  Mr.  Marindin  finds  that  these  forty  years  discover 
no  fundamental  changes  but  a  complicated  shifting  of  the  shoals,  and  that  while  the  mean  depth 
for  any  given  space  greater  than  a  square  mile  is  rarely  changed,  the  contours  are  all  found  out 
of  register  when  ope  chart  is  placed  over  another,  and  in  many  ceases  the  change  in  the  course  of 
the  channel  shows  how  very  essential  the  resurvey  had  become  in  the  interests  of  navigation. 

In  the  oflQce-work  of  his  party  Mr.  Mitchell  had  the  aid  of  Assistants  Marindin  and  Granger 
during  the  intervals  between  their  field-work.  Mr.  J.  A.  Sullivan,  for  many  years  an  Assistant  in 
the  Coast  and  Geodetic  Survey,  w'as  employed  cx)ntinuou8ly  in  the  party,  except  during  a  short 
detail  for  field-work,  and  almost  exclusively  upon  the  critical  studies  of  sections,  «&c.,  referred  to 
above. 

Hydrographic  resurvey  of  Delaicare  Bay  and  River, — The  arrangement  referred  to  in  my  last 
annual  report,  by  which  the  hydrographic  resurvey  of  Delaware  Bay  and  River  was  carried  on  by 
Assistant  H.  L.  Marindin,  working  in  connection  with  a  naval  otticer  in  charge  of  a  separate  party, 
remained  in  force  during  the  season  beginning  with  May,  1882.  At  the  opening  of  the  fiscal  year 
Mr.  Marindin,  with  his  party  on  the  schooner  Ready,  was  actively  engaged  in  the  hydrography  of 
that  portion  of  the  river  between  Collins’  Beach,  on  the  Delaware  shore,  and  the  mouth  of  Stow 
Creek,  on  the  New  Jersey  shore.  Bench-marks  for  tidal  reference  were  established  at  Bombay 
Hook  light  house,  close  to  the  tide-gauge  at  the  mouth  of  Duck  Creek,  and  all  of  the  soundings 
on  the  hydrographic  sheet  were  referred  to  the  plane  of  mean  low  water  as  brought  down  from  the 
gauge  at  Collins’  Beach.  About  the  18bh  of  July,  the  first-named  sheet  having  been  completed, 
work  was  begun  upon  a  sheet  with  limits  on  the  Delaware  shore  from  Bombay  Hook  Point  to 
Mahon’s  River  light,  and  on  the  New  Jersey  shore  from  the  mouth  of  Cohansey  Creek  to  near 
Dyer’s  Cove.  Tidal  observations  for  plane  of  reference  between  Duck  Creek  and  Leipsic  Creek, 
where  a  tide  gauge  had  been  established,  were  made,  and  later  in  the  season  a  gauge  was  put  up 
at  Sea-Breeze  Wharf,  on  the  New  Jersey  side  of  the  bay,  and  referred  to  Duck  Creek  to  obtain  the 
same  plane  of  reference  for  the  east  side  of  the  bay. 

This  hydrographic  sheet  Vas  completed  October  11;  and  an  unfinished  hydrographic  sheet 
having  been  transferred  to  Mr.  Marindin  by  Lieuteqant  Osterhaus,  U.  S.  N.,  commanding  the 
steamer  Endeavor,  some  progress  was  made  with  it,  but  the  weather  being  now  very  unfavorable 
for  further  operations,  the  work  was  suspended  for  the  winter.  The  statistics  are  as  follows: 


Number  of  tide-gauges  established  . .  6 

Miles  run  in  sounding  . .  690 

Angles  measured .  .  4, 740 

Number  of  soundings .  .  28, 357 


Subassistant  W.  I.  Yinal  was  attached  to  the  party  from  June  1  till  August  15,  when  he 
received  instructions  for  topographical  duty,  reference  to  which  will  be  made  later  under  the 
heading  of  this  section.  Ensign  E.  M.  Katz,  U.  S.  N.,  was  a  member  of  the  party  during  the  whole 
of  the  season.  Midshipmen  John  A.  Dougherty  and  L.  S.  Van  Duzer,  U.  S.  N.,  were  attached  to 
it,  the  latter  from  August  22  and  the  former  from  the  first  part  of  October.  Mr.  Marindin’s  report 
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makes  acknowledgment  of  his  appreciation  of  the  efficient  co  operation  of  these  officers  in  both 
field  and  office  work. 

Hydrographic  remrvey  of  Delaware  Bay  and  River, — At  the  beginning  of  the  fiscal  year  Lieut* 
H,  B.  Mansfield,  U.  S.  N.,  Assistant,  Coast  Survey,  commanding  the  steamer*  Endeavor,  was  in 
charge  of  one  of  the  hydrographic  parties  engaged  in  the  resurvey  of  Delaware  Bay  and  River. 
On  the  1st  of  August,  1882,  he  was  relieved  by  Lieut.  Hugo  Osterhaus,  U.  S.  N.,  Assistant,  Coast 
Survey,  who  continued  the  work  until  the  suspension  of  operations  in  November.  The  work  upon 
one  hydrographic  sheet  had  been  completed ;  the  next  one  undertaken  included  that  portion  of  the 
bay  between  Arnold’s  Point  and  Sea-Breeze  Wharf;  a  third  sheet,  extending  from  Deep-Water 
Point  to  Egg  Island,  was  then  taken  up  and  partly  finished,  but  laid  iiside  to  execute  the  hydrog¬ 
raphy  at  Delaware  Entrance,  in  the  vicinity  of  Cape  May.  This  was  finished  on  the  13th  of 
November,  when  the  working  season  closed. 

In  the  course  of  the  survey,  as  opportunity  offered,  examination  was  made  of  dredged  chan¬ 
nels  and  ledges  in  Delaware  River.  These  examinations  included  Schooner  Ledge,  a  dredged 
channel  through  Cherry  Island  Flats,  and  a  dredged  channel  near  New  Castle,  Del. 

The  statistics  of  the  hydrography  executed  are : 


Miles  run  in  sounding .  984 

Angles  measured .  5, 078 

Number  of  soundings . . .  . 27, 105 


Ensigns  W.  H.  Allen  and  E.  N.  Fisher,  U.  S.  N.,  were  attached  to  the  party  during  the  season ; 
Ensign  John  T.  Newton,  U.  S.  N.,  joined  it  after  the  15th  of  August.  About  the  close  of  Novem¬ 
ber,  the  Endeavor,  Lieutenant  Osterhaus  commanding,  was  taken  to  Norfolk,  Va.,  to  be  prepared 
for  work  off  the  southern  coast,  which  will  be  referred  to  under  the  head  of  Section  V.  Soon  after 
the  arrival  of  the  steamer  in  Norfolk,  Lieutenant  Osterhaus  was  relieved  in  command  by  Lieut. 
John  T.  Sullivan. 

Resurvey  of  topography  in  the  vicinity  of  Cape  Henlopenj  Del, — That  portion  of  the  resurvey  of  the 
shores  of  Delaware  Bay  in  the  vicinity  of  Cape  Henlopen  was  committed  to  Subassistant  W.  I. 
Vinal,  by  instructions  dated  August  23,  1882. 

Mr.  Vinal  remarks  in  his  report  that  the  most  noticeable  changes  in  the  topography  in  the 
vicinity  of  the  cape  are : 

(1)  The  closing  of  the  entrance  to  Slaughter  Creek ;  (2)  the  extension  northward  of  the  penin¬ 
sula  separating  Lewes  Creek  from  the  ocean;  (3)  the  change  in  position  southward  of  the  high 
sand-hills  west  of  Cape  Henlopen  light-house;  (4)  the  establishment  of  a  summer  resort  at  Reho- 
both  Beach,  about  seven  miles  below  Lewes;  (5)  the  interruption  of  the  continuity  of  Lewes  Creek 
in  several  places  by  drifting  sands,  and  the  connection  of  the  separated  parts  by  canals  and 
ditches. 

At  high  tides,  when  the  wind  is  easterly,  the  marshes  in  this  vicinity  are  completely  sub¬ 
merged;  this  is  the  case  also  with  the  large  sandy  area  just  south  of  Cape  Henlopen. 

The  resurvey  was  completed  November  30.  It  included  on  one  sheet,  scale  1-20000,  the 
topography  for  about  three  miles  inland  from  Slaughter  Creek  (now  closed)  on  the  shore  of  the 
bay  to  the  Beacon,  and  thence  on  the  ocean  shore  to  Thompson’s  Pond  or  Silver  Lake,  just  south 


ofRehoboth.  The  statistics  are: 

Miles  of  shore  line  surveyed,  ocean  and  bay . . • .  20 

Miles  of  shore  line  surveyed,  large  creeks . 31 

Miles  of  shore  line  surveyed,  small  creeks .  52 

Miles  of  shore  line  surveyed,  ponds  .  . 11 

Miles  of  shore  line  surveyed,  marsh  outlines .  75 

Miles  of  shofe-line  surveyed,  ditches  on  reclaimed  marsh .  25 

Main  roads,  miles .  33 

Secondary  roads,  miles .  39 

Railroads,  miles . 10 

Streets  (Lewes  and  Rehoboth),  miles .  9 

Area  surveyed  in  square  miles . 30 

8.  Ex.  29 - 5 
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During  the  winter  Mr.  Vinjil  was  engaged  on  office  duty,  and  toward  the  close  of  the  fiscal 
year  was  ordered  to  topograpliical  duty  on  the  coast  of  Maine. 

Continuation  of  the  hydrographic  remrrey  of  Jjower  Delaware  Bay, — In  pursuance  of  instructions 
issued  towards  the  close  of  April,  1.H83,  Lieut.  G.  C.  Hanus,  U.  S.  N.,  Assistant  Coast  Survey, 
assumed  command  of  the  steamer  Arago,  and  having  prepared  her  for  service,  proceeded  in  her  to 
lower  Delaware  Bay  to  complete  the  hydrography  of  that  locality.  The  work  was  in  active  prose¬ 
cution  during  the  last  month  of  the  fiscal  year.  Up  to  June  30,  1883,  the  statistics  are  as  follows: 


Miles  run  in  sounding  .  301 

Angles  measured .  2, 938 

dumber  of  soundings .  12,  732 


The  following-named  officers  were  attached  to  the  party:  Master  W.  G.  Cutler,  U.  S.  N.; 
Ensigns  E.  F.  Leiper  and  G.  R.  French,  U.  S.  N. 


Lieutenant  Hanus  has  applied  to  the  setting  of  hydro- 
graphic  signals  a  method’frequently  adopted  in  sinking  piles 
in  sand  or  mud  covered  by  water.  The  pole  intended  to  be 
put  down  as  a  signal^has  ^fastened  to  it  a  gas-pii>e  nozzle. 
This  pipe  should  be  long^enough  to  reach]  the  surface  of  the 
water  when^the  signal  is  down.  It  is  attached  ]to  the  spar 
or  signal  by  split  rope-yarns,  and  steadied  in  line  by  nails 
driven^on  either  side.  When  the  end  of  the  signal  rests  on 
the  bottom,  water  is  driven  through  the  pipe  by  means  of  a 
force-pump;  a  hole  is  thus  excavated  in  the  sand  into  which 
the  end  of  the  signal  sinks,  and  when  the  needed  depth  is 
reached,  the  force-pump  being  withdrawn,  the  sand  packs 
round  the  lower  part  of  the  signal.  To  this  part  flanges^^or 
projecting  pieces  are  usually  secured  before  the  spar  is  put 
down  so^as  to  obtain  a'stronger  hold. 

In,' deep  water  a  pine  spar^ueedsjguys  on  its]^head  to 
steady  it  in  an  upright  position,  and  the  weight  of  a  man  or 
two  hanging  on  to  sink  it.  Oak  or  other  heavy  woods  will 
go  down  by  their  own  weight  or  a  very  little  additional  force 
at  the  rate  of  about  one  foot  per  minute  in  ordinary  sand. 
When  the  pole  is  well  embedded  in  the  sand  the  gas  pipe  can 
be  withdrawn.  Signals  of  this  description  can  be  placed  in 
any  depth  of  water  up  to  about  fifteen  feet.  The  bottom  must 
be  sandy  or  muddy,  and  the  greater  the  depth  the  smoother 
must  be  the  sea  while  the’pole  is  being  put  in  position. 

^Topographic  resurvey  of  the  New  Jersey  shore  of  Delaware 
Bay  continued, — At  the  beginning  of  the  fiscal  year  Assistant 
R.  M.  Bache  was  in  the  field  with  his  party,  engaged  in  carry¬ 
ing  the  topographic  resurvey  of  the  New  Jersey  shore  of 
Delaware  River  and  Bay  from  Pennsville  southward. 


Mr.  Bache  remarks  in  his  report  that  the  symmetrical  delineation  of  the  shores,  if  regarded  as 
forming  a  continuous  map,  required  the  topography  to  be  carried  well  inland  over  the  convex  sweep 
of  the  shore  at  Finn’s  Point,  and  that  with  this  exception  a  very^small  margin  of  topographical 
delineation  was  taken,  that  below  Elsingborough  Point  being  simply  designed  to  show  clearly 
where  the  diked-in  arable  lands  suddenly  cease  and  wild  marsh  begins,  and  b^ow  that  to  correct, 
as  it  does  in  some  places,  the  imperfect  representation  on  the  old  chart  of  the  mouths  and  lower 
reaches  of  some  well-known  creeks. 

By  the  1st  of  December,  1882,  the  survey  had  been  carriedifrom  Pennsville  to  Round  Island, 
below  Fishing  Creek,  called  Stony  Inlet  in  the  earlier  survey.  Field  work  was^then  closed  for  the 
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muiom  The  statistics  of  the  topography,  as  shown  upon  three  sheets,  with  scales  of  1-5000, 
1-10000,  and  1-20000,  respectively,  are: 


Shore  line  surveyed,  miles  . .  77 

Streets  and  roads,  miles . . .  66 

Area  in  square  miles . . .  13 


During  the  winter  Assistant  Bache  was  engaged  in  office-work,  and  in  May,  1883,  received 
instructions  to  proceed  to  Salem,  N.  J.,  and  make  preparations  for  continuing  the  topographic 
survey  from  the  close  of  his  work  of  the  previous  season  southward.  He  was  thus  occupied  at 
the  end  of  the  fiscal  year. 

Continuation  of  the  topographic  resurvey  of  the  west  shore  of  the  Delaware  River  and  Bay  from 
New  Castle  southward, — Upon  the  west  shore  of  the  Delaware  Eiver  the  topographic  resurvey  was 
resumed  at  New  Castle,  Del.,  by  Assistant  C.  T.  lardella,  in  June,  1882.  From  New  Castle  to  Rey- 
bold  station,  near  the  cove  of  that  name,  there  is  but  little  rising  ground,  and  twenty-feet  curves 
sufficed  for  its  delineation.  From  Eeybold  station  to  I^ombay  Hook  light,  where  the  work  termi 
nated  for  the  season,  the  country  is  entirely  flat  and  the  gi'eater  portion  of  it  is  marsh  covered  with 
water  at  half- tide. 

Some  of  the  distinguishing  features  of  the  creeks  surveyed  in  the  progress  of  the  work  are 
thus  reported  by  Mr.  lardella: 

“Saint  George’s  Creek. — This  creek  is  entirely  closed  at  its  entrance  by  flood-gates  and  banks. 
There  are  innumerable  ditches  to  drain  the  water  from  the  meadows  into  the  creek. 

“Augustine  Creek  is  very  narrow  at  its  entrance^  vessels  cannot  enter  on  account  of  the  bridge 
about  half  a  mile  long  built  on  piles  driven  into  the  marsh.  I  found  it  difficult  to  get  my  boat  to 
the  bridge,  the  entrance  being  nearly  bare  at  low  water,  but  after  passing  the  biidge  about  one 
hundred  feet  nearly  fourteen  feet  of  water  can  be  had  at  high  tide  for  some  ten  miles. 

“Appoquinimiuk  Creek  is  one  hundred  and  forty  meters  wide  at  its  entrance,  and  is  navigable 
to  Odessa,  a  steamer  making  three  trips  a  week  from  that  place  to  Philadelphia.  Six  feet  of  water 
can  be  carried  from  the  entrance  of  the  creek  to  the  main  channel  in  Delaware  River. 

“  Blackbird  Creek,  at  its  entrance,  is  one  hundred  and  forty  meters  wide,  and  is  navigable  for 
vessels  drawing  six  feet  for  nearly  ten  miles. 

“Duck  Creek  is  one  hundred  and  fifty  meters  wide  at  its  entrance,  and  has  an  average  width 
of  seventy-five  meters  to  Smyrna.  Vessels  drawing  seven  feet  can  readily  pass  over  the  outer  bar 
at  high  tide;  from  the  entrance  good  water  can  be  carried  to  Smyrna.” 

Mr.  lardella  states  that  Pea  Patch  Island  is  increasing  in  size  owing  to  the  large  quantities  of 
mud  that  are  dumped  on  the  western  shore  from  the  wharves  and  entrances  of  the  locks  of  the 
Delaware  and  Chesapeake  Canal.  A  flat  extends  from  the  island  to  the  western  channel,  a  distance 
of  three  hundred  and  eighty  meters.  Bold  water  cjiu  be  found  on  the  eastern  side  along  the  shore 
for  the  whole  length  of  the  island. 

The  following  statistics  are  reported  for  the  field-work  which  closed  December  5,  and  which 
was  shown  ui)on  two  topographic  sheets,  scales  1-10000  and  1-20000  respectively: 


Miles  of  shore  line  surveyed 

Miles  of  low-water  line . 

Miles  of  roads . 

Miles  of  marsh-line . 

Miles  of  ditches . 

Miles  of  streams . 

Miles  of  creeks . 

Miles  of  railroad . 

Area  in  square  miles . 


32 

24 

37 

27 

42 

1 

4 

7 

13 


Assistant  lardella  was  occupied  in  office  work  during  the  winter.  He  will  begin  the  extension 
of  the  topographic  resurvey  southward  toward  Delaware  Entrance  at  the  opening  of  the  fiscal 
year. 
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Recontiaissance  and  extension  westward  of  the  triumjnlation  of  the  State  of  Pennsylvania, — The 
continuation  to  the  westward  of  the  triauguiation  of  tlie  State  of  Pennsylvania  was  committed  to 
Professor  Mansfield  Merriman,  Acting  Assistant.  He  t<K)k  the  field  July  1,  1882,  starting  from 
the  line  Gov.  Dick-White  Horse.  The  first  station  occupied  was  Gov.  Dick,  a  |K>int  about  six 
miles  south  of  Lebanon,  Lebanon  County.  Work  here  was  finished  August  5,  and  the  party  moved 
to  station  White  Horse,  at  which  a  tower  thirty-five  feet  high  ha<l  been  erected  for  the  support  of 
the  instrument.  The  observations  at  White  Horse  were  completed  August  31.  Measurements  of 
a  single  angle  being  necessary  at  stations  Blackspot,  near  Heading,  and  Smith’s  Gap,  about  fifteen 
north  of  Allentown,  these  two  stations  were  o<*cupied  between  Septeml)ev  1  and  21.  Daring 
the  remainder  of  the  season,  which  closed  October  11,  four  stations  were  visited  to  examine  their 
marking ;  at  three  of  these  no  station  marks  had  been  established,  the  general  locality  only  having 
been  determined  by  previous  reconnaissance.  Pi’ofessor  Merriman  had  their  positions  located  and 
carefully  marked.  He  reports  that  for  the  due  development  of  the  triauguiation  northward  a 
special  reconnaissance  is  desirable.  Statistics  of  the  work  are  as  follows : 


Positions  of  stations  determined  (primary) .  14 

Secondary  stations  (spires,  steeples,  &c.)  determined .  44 

Number  of  measurements  of  angles .  .  .  1, 613 

The  records  of  the  wwk  have  been  transmitted  to  the  ottic^e. 


Determination  of  boundary  line  between  Pennsylvania  and  West  Virginia. — In  compliance  with 
a  request  from  the  Joint  Commission  of  the  States  of  Pennsylvania  and  West  Virginia  for  the  detail 
of  officers  of  the  Coast  and  Geodetic  Survey  to  execute  the  work  of  tiaciug  out  the  boundary  line 
between  Pennsylvania  and  the  “Pan  Handle”  of  West  Virginia,  Subassistant  C.  H.  Sinclair  was 
directed  in  April,  1883,  to  proceed  with  Col.  James  Worrall,  the  chairman  of  the  Commission,  to 
Pittsburgh,  and  to  attend  the  meeting  held  there  of  the  Joint  Commissioners,  in  order  to  be  fully 
informed  of  their  views,  and  to  give  such  information  in  regard  to  the  inmle  of  tracing  and  marking 
the  boundary  line,  and  the  degree  of  accuracy  which  I  deeme<l  useful  and  practij^ble,  as  might  be 
called  for  by  the  conference. 

Instructions  subsequently  issued  directed  Mr.  Sinclair  to  run  the  meridian  line  require<l,  taking 
offsets  to  such  of  the  old  monuments  as  might  be  found.  Subassistant  C.  H.  Van  Orden  was 
assigned  to  duty  with  the  party  in  order  to  execute  the  topography  in  the  immediate  vicinity  of 
the  monuments. 

The  work  was  making  good  progress  at  the  date  at  which  this  report  closes. 


SECTION  III. 

MARYLAND,  VIRGINIA,  AND  WEST  VIRGINIA,  INCLUDING  HAYS,  SEAl'OKTS,  AND  RIVERS.  (Sketchfh 

Nos.  1,  4,  5,  AND  G.) 

Determinations  of  gravity  by  pendulum  experiments  at  Baltimore  and  Washington. — In  continua¬ 
tion  of  the  work  of  the  gravitation  party  previously  authorized,  Assistant  Charles  S.  Peirce  was 
directed  at  the  beginning  of  the  fiscal  year  to  make  comparative  observations  of  gravity  between 
Baltimore  and  Wasliington.  This  duty  occupied  the  greater  part  of  the  mouth  of  July,  Instruc¬ 
tions  then  issued  to  Mr.  Peirce  involved  gravity  determinations  at  stations  already  mentioned  under 
the  heading  of  Section  II,  Upon  his  return  to  Washington  in  October,  the  work  of  measuring  the 
pendulums  used  during  the  summer  was  continued  and  completed ;  the  observations  for  the  flexure 
of  the  Baltimore  piers  were  finished,  and  the  installation  of  a  pendulum  station  at  the  Smithsonian 
Institution  was  begun.  A  stone  structure  having  been  erected  for  the  pendulum  supiiort,  two  new 
invariable  reversible  pendulums  were  swung  here  and  also  at  the  Coast  and  Geodetic  Survey  Office. 
As  already  mentioned  under  the  heading  of  Section  II,  the  same  pendulums  w  ere  oscillated  at  the 
stations  in  Montreal,  Albany,  and  Hoboken. 

In  this  work  Messrs.  E.  D.  Preston,  Carlisle  Terrj  ,  jr.,  and  Robert  A.  Marr,  aids  in  the  Survey, 
assisted  Mr.  Peirce.  He  gave  instruction  and  general  supervision  to  the  parties  of  Messrs.  Smith, 
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Preston,  and  Marr,  referred  to  in  Part  I  of  this  Report  under  the  beading*  “Determinations  of 
Gravity.” 

Mr.  Peirce  devoted  such  time  as  could  be  spared  from  field  operations  to  office  work.  He  read 
proof  for  papers  relating  to  gravity  determinations;  prepared  for  publication  a  report*  on  the 
pendulum  work  at  three  stations,  Allegheny,  Ebensburg,  and  York,  in  Pennsylvania;  prepared  a 
memoir  on  the  spectrum  meter;  edited  the  report  of  the  pendulum  conference,  and  prepared  a 
memoir  on  the  effect  of  the  flexure  of  pendulums  themselves. 

In  {)ur8nance  of  instructions  dated  April  23,  1883,  Mr.  Peirce  left  for  Europe  in  May  in  order 
to  make  for  the  Coast  and  Geodetic  Survey  certain  observations  necessary  for  completing  the  con- 
uection  of  the  American  and  English  pendulum  work  and  to  obtain  some  additional  pendulum 
apparatus  of  special  construction.  He  is  still  abroad  u]>on  this  duty  at  the  date  of  closing  this 
report. 

Observations  of  the  Transit  of  Venns  at  Washingtony  1).  Cl — ^The  Transit  of  Venus  of  1882,  Decem¬ 
ber  6,  was  observed  at  Washington  by  Assistants  Charles  A.  Schott  and  B.  A.  Colonna.  The  place 
of  observation,  selected  by  Mr.  Schott,  was  Fauth’s  observatory,  at  the  southeast  comer  of  First 
street  west  and  B  street  south.  Elevation  of  station  above  the  sea,  about  20  feet;  geographical 
]>08itiou  as  follows:  Latitude,  38^  53'  23".2  north;  longitude,  77°  00'  33".5  west'lrom  Greenwich. 

Through  the  kindness  of  Mr.  Fauth,  Assistant  Schott  had  the  usc^  of  a  new  equatoiial  of  his 
construction.  It  is  driven  by  clock-work,  and  has  an  aperture  of  15.25  centimeters  (6  inches)  and  a 
focal  length  of  2.5  meters  (8.2  feet).  For  the  morning  observation  it  was  used  with  a  magnifying 
power  of  102,  and  for  tt  e  afternoon  observations  with  a  power  of  127.  Full  aperture  was  used  in 
connection  with  a  solar  eye-piece,  the  ])rism  of  w’hich  deflected  so  much  of  the  sun’s  heat  and  light 
that  a  light  shade-glass  sufficed  for  the  protection  of  the  eye.  Dr.  J.  G.  Porter,  of  the  Computing 
Division,  recorded  time  for  Mr.  Schott. 

Light  clouds  prevailed  during  the  day,  with  an  atmosphere  quite  unsteady  at  times.  The  first 
contact  was  lost  by  clouds,  and  of  the  last  contact  the  observation  was  uncertain  on  account  of  the 
extreme  atmospheric  tremor.  The  two  interior  contacts  were  satisfactorily  observed.  Full  details 
are  given  in  Assistant  Schott’s  report,  which  appears,  as  part  of  Appendix  No.  16. 

In  this  Appendix  is  included  also  the  report  of  Assistant  Colonna,  who  observed  the  Transit 
at  the  same  station,  with  a  reconuoitering  telescope  by  Plossl,  having  a  clear  aperture  of  9  centi- 
meters  (3.5  inches)  and  a  focal  length  of  0.96  meters  (38  inches).  Mr.  Colonna  obtained  observa¬ 
tions  of  the  two  internal  contacts  and  of  the  last  contact. 

Continuation  of  the  detailed  topographical  survey  of  the  l>istrict  of  Columbia, — The  detailed 
topographical  survey  of  the  District  of  Columbia  was  carried  on  continuously  during  the  fiscal  year 
by  the  party  in  charge  of  Assistant  John  W.  Donn.  The  area  surveyed  embraces  some  of  the  most 
intricate  and  difficult  parts  of  the  topography. 

In  accordance  with  the  request  of  the  Engineer  Commissioners  of  the  District,  operations  during 
the  early  part  of  the  fiscal  year  were  chiefly  directed  to  the  survey  of  the  region  over  or  under  which 
the  extension  of  the  Washington  aqueduct  has  been  projected  for  the  additional  water  supply; 
that  is,  from  Rock  Creek  Valley  to  the  distributing  reservoir  w  est  of  Georgetown.  In  October, 
1882,  this  work  was  finished  and  a  tracing  was  furnished  to  the  Engineer  Commissioners.  This 
tracing  covered  the  line  of  the  proposed  aqueduct  from  its  w^estern  extremity  to  Smith’s  Valley, 
the  site  intended  for  the  new  reservoir,  to  the  east  of  the  line  of  Sixth  street  (northwest)  extended. 

Work  was  then  resumed  in  the  valley  of  Rock  Creek,  where  during  the  cold  weather  a  shelter 
was  afforded  which  permitted  the  plane-table  to  be  used  almost  without  interruption  from  the  winds. 
Another  winter’s  work,  Mr.  Donn  thinks,  will  advance  the  survey  to  the  crossing  of  the  Milkhouse 
Ford  road,  beyond  which  the  hills  are  comparatively  bare  and  less  abrupt.  During  the  montlis  of 
May  and  June  the  work  was  carried  over  the  open  country  east  of  Rock  Creek,  between  Seventh 
street  and  Fourteenth  street  roads,  and  on  the  eastern  border  of  the  site  of  the  new  Observatory. 

A  map  submitted  by  Assistant  Donn  with  his  report  shows  the  area  completed  at  the  close  of  the 
fiscal  year.  Upon  the  scale  of  the  survey,  1-4800,  the  area  covered  during  the  year  was  about  five 
square  miles ;  the  length  of  roads  measured  twelve  miles,  and  of  creeks  fifteen  miles. 

Assistant  D.  B.  Wainwright  aided  in  the  work  and  showed  great  interest  in  its  development. 
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Examination  of  the  monuments  of  the  Trial  Base  Line  at  Fort  Myer  reservation^  Virginia. — It 
having  been  reported  that  the  monuments  at  the  ends  of  the  Trial  Base  Line  established  in  1879 
at  the  military  reservation  of  Fort  Myer  (then  Fort  Whipple),  in  Virginia,  were  in  need  of  repair, 
and  perhaps  of  resetting.  Assistant  H,  G.  Ogden  was  directed  in  May,  1883,  to  examine  their 
condition.  The  brick  work  of  both  monuments  was  found  to  need  repointing,  and  water  had  set¬ 
tled  in  the  sight-tubes  for  the  underground  marks.  These  tubes  can,  however,  be  readily  kept  fr^ 
from  water  by  the  introduction  of  additional  drain  pipes.  The  south  monument  was  perpendicular 
and  unchanged  in  position;  the  north  monument  had  a  slight  inclination,  due,  as  Assistant  Ogdei 
concludes,  to  the  combined  action  of  frost  and  unequal  compression  of  the  earth-filling.  No  i)08 
sible  movement  of  the  monuments  on  their  foundation  cun  affect  the  underground  marks,  but 
steps  will  be  taken  to  secure  for  the  surface-marks  the  utmost  degree  of  stability. 

Special  survey  for  the  Fish  Commission  near  the  Great  Falls  of  the  Potomac. — Application 
having  been  made  by  the  United  States  Fish  Commission  for  the  detail  of  an  officer  of  the  Coast 
and  Geodetic  Survey  to  make  a  special  topographical  survey  in  the  vicinity  of  the  Great  Falls  of 
the  Potomac,  Assistant  Eugene  Ellicott  was  directed  to  report  to  the  Commissioner,  Prof.  S.  F. 
Baird.  Having  done  so  on  the  17th  of  November,  1882,  he  began  the  survey  soon  after  on  a  scale 
of  1-600,  or  fifty  feet  to  the  inch,  running  contour  lines  one  foot  apart.  The  work  covered  a  part 
of  the  bed  of  the  river,  which  is  bare,  or  nearly  so,  at  low  stages  of  water.  Unfavorable  weather, 
with  temperatures  seldom  above  the  freezing  point  and  rocks  incrusted  with  ice,  delayed  progress? 
but  the  field  and  office  work  required  was  completed  about  the  middle  of  January,  and  the  topo¬ 
graphical  sheet  was  then  turned  over  to  the  Commission. 

Other  field  duty  to  which  Assistant  Ellicott  was  assigned  during  the  year  is  referred  to  under 
the  heading  of  Sections  1  and  VI. 

Continuation  of  topographic  survey  of  the  south  shore  of  llampton  Roads^  between  Craney  Island 
and  Nansemond  River. — Field-work  in  continuation  of  the  topographic  survey  of  the  south  shore  of 
Hampton  Eoads,  between  Craney  Island  and  Nansemond  River,  was  begun  by  Assistant  Charles 
M.  Bache  early  in  May,  1883,  and  continued  until  the  party  was  disbanded  un<ler  instructions  on 
the  6th  of  June.  The  topography  delineated  is  shown  on  one  field  sheet,  scale  1-10000,  for  which 


the  following  statistics  are  given: 

Eoads  surveyed,  miles . : . —  47 

Creeks,  miles . . .  .  17 

Area  of  topography,  square  miles .  6 


Mr.  J.  H.  Turner,  acting  aid,  rendered  acceptable  service  in  the  work. 

Duty  assigned  to  Assistant  Bache  on  the  New  Jersey  coast  is  referred  to  under  the  head  of 
Section  II. 

Observations  of  currents  at  stations  near  the  entrance  of  Chesapeake  Bay  and  thence  southward. — 
Under  instructions  issued  in  February,  1883,  Master  J.  C.  Fremont,  jr.,  U.  S.  N.,  Assistant,  Coast 
Survey,  having  organized  his  party  on  board  the  schooner  Drift,  i)roeeeded  to  occupy  a  series  of 
current  stations  along  the  eastern  coast  of  the  United  States,  beginning  near  the  entrance  to  Chesa¬ 
peake  Bay  and  passing  thence  to  the  southward.  The  additional  stations  provided  for  in  the 
instructions  were  at  points  near  Cape  Hatteras,  Cape  Fear,  ami  Cape  Lookout;  in  the  Florida 
channel  normal  to  the  Gulf  Stream  at  Cape  Florida,  and  at  Jupiter* inlet. 

During  the  occupation  of  the  first  station,  about  80  miles  northeast  of  Cape  Henry,  the  port 
anchor  was  lost  in  a  heavy  gale  and  lOugh  sea,  compelling  the  return  of  the  Drift  to  Norfolk.  This 
was  on  the  28th  of  February,  after  the  station  had  been  occui)ied  twelve  hours.  The  second  station, 
occupied  March  28  and  29,  was  about  43  miles  southeast  of  Cape  Henry;  the  third  off  Cape  Look¬ 
out,  the  fourth  off'  Cape  Fear,  these  two  stations  being  occupied  April  12  and  April  19,  respectively. 

Eeference  will  be  made,  under  the  head  of  Section  VI,  to  the  current  stations  occupied  by 
Master  Fremont  oft*  the  eastern  coast  of  Florida. 

Determination  of  the  longitude  of  the  University  of  Virginia^  Charlottesville^  by  exchange  of  tele¬ 
graphic  signals  with  Washington^  and  of  the  latitude  of  the  Charloltesville  station. — As  stated  in  my 
last  annual  report,  the  preliminary  arrangements  for  the  determination  of  the  longitude  of  a  station 
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at  the  University  of  Virginia,  Charlottesville,  were  in  progress  at  the  beginning  of  the  present  fiscal 
year. 

Snbaesistant  C.  H.  Sinclair  had  general  charge  of  the  work,  and  directed  personally  the  con¬ 
struction  of  an  observatory  and  the  building  of  a  pier  at  the  station  selected  in  the  grounds  of  the 
University.  The  observatory  was  of  a  more  substantial  character  than  is  usual  with  the  temporary 
stations  of  the  Coast  and  Geodetic  Survey,  it  being  intended  for  use  subsequently  by  the  McCor¬ 
mick  Observatory. 

Snbassistant  F.  n.  Parsons  was  directed  to  report  to  Mr.  Sinclair,  and  was  placed  in  charge  of 
the  details  of  the  work  at  the  Coast  and  Geodetic  Survey  station  in  the  grounds  of  the  Naval 
Observatory,  Washington. 

Longitude  signals  were  exchanged  by  telegraph  between  Messrs.  Sinclair  and  Parsons  on  the 
nights  of  July  15,  21,  and  25.  The  observers  then  changed  stations,  and  longitude  signals  were 
again  exchanged  on  the  nights  of  July  27,  August  7,  10,  and  11.  The  latitude  of  the  station  in 
Charlottesville  was  determined  by  Subassistant  Parsons,  seventy-nine  observations  on  sixteen  pairs 
of  stars  being  made  for  this  purpose.  By  the  measurement  of  a  short  base  and  the  observation  of 
the  necessary  angles,  the  position  of  the  station  in  latitude  and  longitude  was  referred  to  the  dome 
of  the  University. 

Other  duty  assigned  to  Mr.  Sinclair  is  mentioned  under  the  heads  of  Sections  II  and  XV,  and 
under  Sections  VIII,  XIII,  and  XIV  will  be  found  statements  of  work  executed  by  Mr.  Parsons. 

Connection  of  the  astronomical  station  at  the  University  of  Virginia  with  the  primary  triangula¬ 
tion, — Stations  Humpback  and  Jarmans  of  the  primary  Iriangulation  in  Virginia  were  occupied  in 
March,  1883,  by  Subassistant  C.  H.  Sinclair,  in  order  to  connect  the  astronomical  station  at  the 
McCormick  Observatory,  University  of  Virginia,  with  the  scheme  of  triangulatiou  between  the 
Maryland  and  Georgia  base  lines. 

Tripod  signals  were  erected  at  the  necessary  points,  and  all  of  the  observations  needed  (138 
in  number)  were  obtained  in  the  course  of  about  two  weeks. 

Reconnaissance triangulaiion^  and  hypsometric  observations  in  the  region  about  Washington^  D.  (7., 
for  the  constrvwtion  of  a  general  map, — Surveys  for  the  completion  of  the  sheet  of  topography  pre¬ 
viously  undertaken  by  Mr.  H.  F.  Walling,  and  referred  to  in  my  last  annual  report,  were  begun 
by  him  in  July,  1882,  and  the  map  substantially  completed  as  far  west  as  the  North  Mountain. 

No  trustworthy  maps  of  the  territory  being  available,  special  surveys  were  required  of  all  the 
topographical  features  to  be  represented.  Accordingly  traverse  surveys  were  made  of  all  the 
roads;  of  the  railroads  where  the  engineers  plans  were  unattainable,  and  of  the  streams  throughout 
the  entire  county  of  Berkeley,  West  Virginia,  and  of  those  portions  of  Frederick,  Clarke,  and  Loudoun 
Counties,  Virginia,  lying  north  of  the  parallel  of  39^  4'  north  latitude.  Distances  along  the  roads 
were  measured  by  odometer;  directions  of  roads  ascertained  by  the  surveyor’s  compass;  the 
streams  were  also  traversed,  a  chain  being  run  along  the  larger  creeks  and  rivers,  while  the  minor 
streams,  requiring  less  precise  measurement,  were  located  between  road  crossings  by  pacing. 
Traverses  were  also  made  up  many  mountain  ravines  and  along  or  near  the  tops  of  ridges  and 
spurs,  advantage  being  taken  for  that  purpose  of  wood  roads  whenever  practicable.  The  positions 
of  about  thirty  triangulation  points  have  been  fixed  from  time  to  time  at  convenient  localities 
among  these  surveys,  and  the  traverses  have  been  carefully  connected  with  them.  Frequent 
observ'ations  with  the  aneroid  barometer  were  made,  a  stationary  record  having  been  kept  on 
working  days  every  hour.  The  approximate  elevations  thus  obtained  along  roads  at  summits, 
stream  crossings,  along  ridges  and  valley  lines  having  been  marked  in  position,  contour  lines  with 
vertical  intervals  of  one  hundred  feet  were  traced  by  interpolation  npon  the  map. 

Progress  was  made  also  in  the  field-work  required  for  the  map  of  Washington  and  vicinity. 
New  surv^eys  were  undertaken  for  the  delination  of  all  topographical  features,  except  those  shown 
upon  plane-table  sheets  in  the  archives  of  the  Coast  and  Geodetic  Survey. 

The  scale  of  publication  for  the  proposed  maps  will  be  1-100000. 

Mr.  Walling  was  efliciently  aided  in  his  work  by  Messrs.  N.  B.  K.  Hoffman,  E.  H.  Brown,  J. 
A.  Miller,  and  T.  B.  Mann. 

Reconnaissance  for  the  extension  of  the  primary  triangulation  near  the  thirty-ninth  parallel  west¬ 
ward  in  West  Virginia,  Ohio,  and  Kentucky, — The  reconnaissance  referred  to  in  my  last  annual 
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report  as  havinjif  been  be^uu  by  Assistant  A.  T.  Mosinan  for  carrying  the  scheme  of  primary  tri- 
angulation  near  the  thirty-ninth  parallel  toward  the  Ohio  River  was  resumed  by  that  officer  in 
September,  1882.  Starting  from  the  line,  Piney-Pigeon,  in  the  Kanawha  region  of  West  Virginia? 
Mr.  Mosman  examined  a  country  cut  into  deep  ravines  through  which  flow  the  numerous  small 
streams  emptying  into  the  Ohio  River,  and  with  ranges  of  hills  between  these  streams  of  nearly 
uniform  height  and  heavily  wooded  either  with  large  timber  or  covered  with  a  second  growth  of 
small  trees  and  bushes.  These  are  so  thickly  crowded  together  as  to  be  very  difficult  to  penetrate, 
and  are  not  high  enough  to  afford  a  view  of  the  country  from  their  tops. 

Much  time  was  necessarily  spent  in  searching  for  stations  that  could  be  made  intervisible,  and, 
OH  the  roads  were  few  and  very  rough,  travel  in  wagon  or  on  horseback  was  slow,  and  almost  all 
detailed  examinations  were  made  on  foot.  Flags  in  trees  at  heights  of  from  thirty-five  to  one  hun¬ 
dred  and  twenty-five  feet  above  ground  marked  the  stations  as  selected.  All  angles  were  meas¬ 
ured  from  the  tops  of  these  trees  with  an  azimuth  compass  and  jiocket  sexbint,  and  relative  heights 
were  determined  with  the  aneroid  barometer. 

A  practicable  scheme  was  finally’  developer!  for  extending  the  triangulation  in  the  shortest 
time  and  at  the  least  expense  possible  from  the  starting  line  in  West  Virginia,  through  parts  of 
Southeastern  Ohio  and  Northeastern  Kentucky,  to  a  line,  Scioto-Johnson.  The  station  Scioto  is 
near  the  town  of  Portsmouth,  Scioto  County,  Ohio;  station  Johnson  is  about  four  miles  west  of 
Quincy,  Lewis  County,  Kentucky. 

Field  operations  closed  December  16.  Special  mention  is  made  by  Assistant  Mosman  in  his 
report  of  the  zeal,  activity,  and  good  judgment  shown  by  Extra  Observer  W.  B.  Fairfield  in  over¬ 
coming  the  many  difficulties  presented  by  the  reconnaissance. 

In  May,  1883,  Assistant  Mosman  took  the  field,  in  pursuance  of  instructions,  to  organize  a 
party  for  the  continuation  of  the  triangulatiou  in  accordance  with  the  scheme  developed  by  his 
reconnaissance,  and  was  so  engaged  at  the  close  of  the  fiscal  year.  Subassistant  J.  F.  Pratt  was 
temporarily  attached  to  his  party. 


SECTION  IV. 

NORTH  CAROLINA,  INCLUDING  COAST,  SOUNDS,  SEAPORTS,  AND  RIVERS.  (Sketches  Nos.  1,  5,  6  and  7.) 

Lines  of  deep  sea  soundhufs  and  temperatures  off  the  Atlantic  coast  of  the  United  States. — Full 
mention  has  already  been  made  under  the  heading  of  Section  II  of  the  cruise  of  the  steamer  Blake 
in  the  summer  of  188 J,  under  the  command  of  Commander  J.  R.  Bartlett,  U.  S.  N.,  Assistant 
Coast  Survey.  In  addition  to  the  lines  of  deep  sea  soundings  and  temperatures  run  by  the  Blake, 
a  line  for  temperatures  only  was  run  from  the  Bermudas  to  Cape  Hatteras,  the  temperatures  of 
the  surface  being  taken  every  mile;  temperatures  at  twenty-five  fathoms  depth  every  ten  miles;  at 
four  hundred  fathoms  every  thirty  miles,  and  at  eight  hundred  fathoms  every  sixty  miles.  When 
entering  the  current  of  the  stream  the  deep  serials  were  taken  at  half  of  these  distances. 

For  statements  of  other  deep-sea  investigations  made  by  the  Blake,  see  Sections  I,  II,  and  VI. 

Hydrographic  surveys  of  Gape  Fear  River  entrance  and  in  Croatan  and  Pamplico  Sounds. — Upon 
arriving  in  Hampton  Roads  in  command  of  the  Schooner  Silliman,  Lieut.  F.  A.  Wilner,  U.  S.  N., 
Assistant,  Coast  Survey,  was  directed  to  proceed  to  Smithville,  N.  C.,  and  make  a  hydrographic 
survey  of  the  bar  at  Cape  Fear  Riv’^er  entrance.  In  pursuance  of  this  duty  Lieutenant  Wilner 
reached  Smithville  February  4,  1883.  He  femarks  in  his  report  that  the  shifting  character  of  this 
bar  is  too  well  known  to  call  for  special  mention;  that  the  channels  are  well  buoyed,  so  that  the 
only  dangers  a  stranger  will  hav^e  to  contend  with  will  be  found  in  the  very  strong  tidal  currents, 
and  in  the  presence  of  a  most  dangerous  pile  of  rocks  known  as  the  “Stone  Fence,’’  situated  oft' 
the  point  of  Bald  Head  Shoal,  and  just  at  the  edge  of  the  channel.  These  rocks  are  awash  at 
half  tide  and  entirely  covered  at  high  water,  so  that  not  even  a  ripple  indicates  their  position.  In 
approaching  them  from  the  northward  or  southward  the  soundings  will  not  show  their  vicinity 
until  too  late  to  avoid  them  if  coming  with  the  tide. 
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Lieutenant  Wilner  expresses  his  acknowledgments  for  information  received  from  Mr.  Henry 
Bacon,  assistant  engineer  in  charge  of  the  improvements  at  the  entrance  for  the  Engineer  Bureau, 
and  to  Capts.  J.  H.  and  T.  Harper  for  many  courtesies  extended  during  the  course  of  his  survey. 

Leaving  Smithville  April  10,  Lieutenant  Wilner  proceeded  with  the  vessel  and  party  to  Pamp- 
lico  Sound  to  make  a  resurvey  of  the  main  channel  from  the  Croatan  to  the  Roanoke  Marshes 
light,  and  to  complete  certain  unfinished  portions  of  the  survey  of  Pamplico  Sound.  He  passed 
into  Pamplico  Sound  through  Ocracocke  Inlet,  finding  that  the  buoys  were  much  out  of  place,  and 
that  unless  wind  and  tide  were  both  favorable,  six  and  one-half  feet  of  water  could  hardly  be  carried 
through.  The  main  channel  through  Croatan  Sound  was  found  to  be  but  little^changed,  except  at 
the  southern  end,  where  new  islands  have  formed  and  old  ones  have  disappeared.  Representations 
were  made  to  Lieutenant  Wilner  while  at  Elizabeth  City,  N.  C.,  of  a  desire  on  the  part  of  naviga¬ 
tors  of  the  waters  of  Croatan  and  Pamplico  Sounds  for  a  change  in  the  location  of  Croatan  light¬ 
house;  the  reasons  for  the  deaired  change  are  stated  clearly  by  Lieutenant  Wilner,  ^jut  without 
expiessing  himself  as  in  favor  of  it. 

The  hydrographic  surveys  required  were  completed  b}"  the  18th  of  May,  soon  after  which  the 
Sillimau  sailed  for  New  York.  Three  hydrographic  sheets  showing  the  results  of  the  work  have 
been  registered  in  the  archives.  Statistics  are  as  follows: 

Miles  run  in  sounding  .  769 

Angles  measured . . .  .  . .  .  10,  772 

Number  of  soundings .  59,740 

Ensigns  Francis  H.  Sherman  and  Harry  Phelps,  U.  S.  N,,  aided  in  the  survey. 


SECTION  Y. 

SOUTH  CAROLINA  AND  GEORGIA,  INCLUDING  COAST,  SEA-WATER  CHANNELS,  SOUNDS,  HARBORS, 

AND  RIVERS.  (Sketches  Nos.  1,  6,  and  7.) 

Hydrographic  survey  in  the  vicinity  of  Cape  Romain,  8,  0. — Between  the  end  of  February  and 
the  beginning  of  May,  1883,  a  hydrographic  survey  off  the  coast  of  South  Carolina  in  the  vicinity 
of  Cape  Remain  was  made  by  the  party  in  charge  of  Lieut.  J.  T.  Sullivan,  U.  S.  N.,  Assistant 
Coast  Survey,  commanding  the  steamer  Endeavor.  The  area  sounded  included  the  immediate 
approaches  to  that  portion  of  the  coast  between  Winyah  Bay  and  BulPs  Bay,  A  hydrographic 
sheet,  scale  1-10,000,  showing  the  results  of  the  survey,  has  been  deposited  for  registry  in  the 


archives.  The  statistics  are: 

Miles  run  in  sounding . . . .  .  164 

Angles  measured . . . .• . .  1, 678 

Number  of  soundings .  . .  .  .  17, 204 


Lieutenant  Sullivan  was  aided  by  Ensigns  W.  H.  Allen,  B.  N.  Fisher,  and  J.  P.  Parker,  U.  S.  N. 

About  the  lOtli  of  May  the  Endeavor  proceeded  to  Philaclelphia,  and  under  Lieutenant  Sulli¬ 
van’s  direction  was  prepared  for  a  season’s  work  in  Section  II. 

Occupation  of  the  station  at  Savannah^  Oa,jfor  the  determination  of  the  longitude  of  Saint  Augus¬ 
tine,  Fla.,  by  exchange  of  telegraphic  signals. — In  co  operation  with  the  party  sent  out  by  the  Fi'ench 
Government  for  the  observation  of  the  Transit  of  Venus  at  Saint  Augustiiie,  Assistant  C.  S.  Peirce 
was  directed  to  determine  the  longitude  of  the  Transit  of  Venus  station.  For  this  puipose  he 
detached  Mr.  E.  D.  Preston  of  his  party  with  letters  to  Colonel  Perrier,  Chief  of  the  Geographical 
Service  of  the  French  army,  who  was  in  charge  of  the  observing  corps  at  Saint  Augustine. 

All  arrangements  having  been  completed  for  the  longitude  observations,  the  station  at  Savan- 
nah^thesame  as  that  of  1874 — was  occupied  by  Mr.  Preston,  and  at  the  station  at  Saint  Augustine 
the  observations  were  maile  by  Captain  Desforges.  The  location  of  the  Saint  Augustine  station 
was  in  the  middle  of  the  north  rampart  of  Fort  Marion,  the  same  pier  being  used  as  for  the  meridian 
circle  of  the  Transit  of  Venus  party. 

For  the  first  series  of  exchanges,  results  for  longitude  were  obtained  on  the  nights  of  November 
8.  Ex.  29 - 6 
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30,  December  1,  and  December  3;  the  observers  then  changed  places,  and  signals  were  again 
Buccessfiilly  exchanged  on  the  nights  of  December  10,  17,  and  18.  These  completed  the  number 
of  determinatiojis  required. 

Before  leaving  Saint  Augqstine,  Mr.  Preston,  by  direction  of  Assistant  Peirce,  made  a  set  of 
observations  with  the  two  new  invariable  reversible  pendulums  which  had  been  swung  at  Montreal, 
Albany,  Hoboken,  and  Washington,  D.  C.  For  this  purjmse  the  station  occupieil  Was  in  the  chai>el 
of  the  fort,  He  also  determined  the  geographical  jmsition  of  the  new  light-house  on  Anastasia 
Island,  Saint  Augustine  Harbor,  and  the  height  above  mean  tide  of  the  Transit  of  Venus  and 
pendulum  stationst 


SECTION  VI. 

PENINSriLAr  OF  FLORIDA,  FROM  SAINT  MARY’S  RIVER.  ON  THE  EAST  COAST,  TO  ANCLOTE  KEYS  ON 
THE  WEST  COAST,  INCLUDING  THE  COAST  APPROACHES,  REEFS,  KEYS,  SEAPORTS,  AND  RIVERS. 
( Sketches  Nos.  1,  9,  10,  and  11.) 

Hydrographic  resurvey  of  Saint  John^s  River  and  Bar. — Under  iustructions  dated  in  December, 
1882,  and  January,  1883,  Lieut.  E.  D.  F.  Heald,  U.  S.  N.,  Assistant  Coast  Survey,  having  organized 
his  party  on  board  the  schooner  Eagre,  proceeded  to  the  Saint  John’s  River,  Florida,  for  the  pur¬ 
pose  of  making  a  hydrographic  resurvey  of  that  river  aud  the  bar  at  its  entrance.  The  necessary 
signals  having  been  established,  soundings  were  begun  January  30,  aud  though  many  delays 
occurred  from  bad  weather  aud  thick  atmosphere  occasioned  by  fires  in  the  forest  adjacent,  Lieu¬ 
tenant  Heald  was  able  to  report  the  completion  of  the  resurvey  April  24. 

Three  hydrographic  sheets,  on  a  scale  of  1-10,000,  showing  the  results  of  the  work,  have  been 
registered  in  the  archives.  They  show  the  river  from  the  entrance  to  a  point  just  south  of  Jack¬ 
sonville.  On  the  bar  the  least  depth  was  found  to  be  six  and  a  half  feet  at  mean  low  water,  the 
mean  rise  and  fall  of  the  tide  at  the  entrance  being  four  feet  and  six-tenths.  The  statistics  are: 


Miles  run  in  sounding  . . .  126 

Angles  measured .  1, 812 

Number  of  soundings .  10, 784 


Lieut.  David  Daniels,  U.  S.  N.,  and  Ensigns  O.  G.  Dodge  and  Alfred  Jefl&nes,  U.  S.  N.,  were 
attached  to  the  hydrographic  party.  Upon  leaving  the  Saint  John’s  River,  Lieutenant  Heald  was 
directed  to  take  the  Eagre  to  New  York  and  prepare  for  a  season’s  work  on  the  coast  of  Maine. 

Reternrinaiwn  of  the  longitude  of  the  Transit  of  Venus  station  at  Saint  Atigustvne^  Fla,^  by  exchange 
of  telegraphic  signals  with  Savannah. — Full  reference  has  already  been  made,  under  the  head  of 
Section  V,  to  observations  made  by  Mr.  E.  D.  Preston,  under  the  direction  of  Assistant  Charles  S. 
Peirce,  at  Saint  Augustine  and  at  Savannah,  for  the  determination  of  the  longitude  of  the  French 
Transit  of  Venus  station  at  Saint  Augustine,  in  co-operation  with  Col.  F.  Perrier,  Chief  of  the  Geo¬ 
graphical  Service  of  France,  who  was  in  charge  of  the  Transit  of  Venus  party  sent  to  Saint 
Augustine  by  the  French  Government. 

Duplicates  of  the  records  and  results  of  the  observations,  made  by  Mr.  Preston  and  by  Cap¬ 
tain  Desforges,  with  whom  he  was  immediately  associated,  will  be  deposited  in  the  archives  of  the 
Coast  and  Geodetic  Survey. 

Reconnaissance  of  the  Saint  John^s  River  from  Lake  Monroe  to  Lake  Washington. — The  coarse  of 
the  Saint  John’s  River  from  JacksouvUle  to  Lake  Monroe  is  shown  upon  the  reconnaissance  map 
published  in  1878  and  subsequently  in  another  issue,  with  additions  to  1881.  In  February,  1883, 
•Assistant  Eugene  Ellieott  was  directed  to  extend  this  reconnaissance  from  Lake  Monroe  to  Lake 
Washington,  the  rapid  development  of  Southern  Florida  having  created  a  demand  for  a  chart  of 
the  river  to  the  head  of  navigation. 

Mr.  Ellicott’s  survey  was  begun  February  27.  Some  extracts  from  his  report  will  be  of 
interest: 

‘  ^*From  Lake  Monroe  to  Lake  Harney  the  river  is  comparatively  bold  aud  deep,  with  an  aver¬ 
age  width  of  two  hnudrecl  and  fifty  feet.  The  least  depth  of  water  encouiitered  in  a  single  line  of 
soundings  between  Monroe  and  Harney  is  six  feet;  the  greatest,  twenty-two  feet.  The  least  depth 
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oocnrs  where  the  river  enters  Lake  Monroe.  At  the  time  the  soundings  were  made  the  river  was 
within  a  foot  or  two  of  its  lowest  stage. 

Lake  Jessnp  is  a  beautiful  body  of  water,  and  promises  to  become  of  some  importance  because 
of  the  good  land  on  its  south  and  west  shores.  It  is,  however,  difficult  of  approach,  as  the  depth 
of  water  about  its  mouth  is  meager,  indeed  insufficient  for  steamers  other  than  the  smallest  at  a 
low  stage  of  water. 

‘‘The  shores  of  Lake  Harney  are  bold,  as  bold  shores  go  in  southern  waters,  and  sandy.  The 
maximum  depth  is  twelve  feet,  the  soundings  not  varying  from  this  figure  for  an  area  of  one  square 
mile  in  the  middle  of  the  lake.  As  the  river  is  again  approached  my  line  of  soundings  showed  a 
decrease  to  five  feet.  The  bottom  of  Lake  Harney  is  hard  white  sand. 

“From  Harney  to  Salt  Lake  Lauding  the  river  is  exceedingly  crooked,  but  the  steamers  at 
present  engaged  in  the  trade  of  Indian  Eiver  experience  no  undue  difficulty  in  making  their  trips. 
This  landing  is  the  point  of  shipment  for  the  Titusville  section  of  Indian  River.  The  distance 
across  is  eight  miles. 

^‘Lake  Poinsett  is  Hike  other  lakes  on  the  river,  excepting  that  the  shores  are  shelving  and 
marshy.  A  mile  east  of  Poinsett  is  a  small  creek  or  lake  where  is  situated  the  landing  of  that 
name.  From  this  landing  it  is  three  miles  across  to  the  west  shore  of  Indian  River.  There  is  a 
scattering  settlement  (with  post-office)  known  as  Rock  Ledge. 

“From  Lake  Poinsett,  up  river,  the  difficulties  attending  navigation  constantly  diminish.  The 
stretch  of  river  between  Lakes  Poinsett  and  Winder  is  much  better  than  in  many  parts  near  Jack¬ 
sonville.  The  width  is  about  four  hundred  feet ;  depth  of  water,  eighteen  to  twenty-two  feet,  the 
banks  bold,  and  the  directions  remarkably  straight. 

“The  bar  which  must  be  crossed  in  entering  the  river  above  Lake  Winder  has  (according  to 
a  single  line  of  soundings)  six  feet  of  water,  and  I  am  inclined  to  think  that  a  closer  survey  would 
show  eight  or  nine  feet. 

“From  this  point  up  river,  or  to  the  southward,  the  conditions  remain  favorable  to  navigation, 
ample  width  of  river  and  depth  of  water  till  the  ^  floating  islands’  are  encountered,  four  or  five 
miles  above  Lake  Winder. 

“These  ‘islands,’  as  they  are  called  by  the  river  men,  consist  of  a  dense  vegetable  mat,  of  a 
foot  in  depth,  floating  on  the  surface  of  the  water,  the  decomposed  vegetable  matter  having  so 
welded  the  float  together  as  to  have  admitted  the  growth  of  small  willows  four  to  six  feet  in  height.” 

In  the  small  steamer  which  had  been  hired  for  the  survey.  Assistant  Ellicott  succeeded  in  cut¬ 
ting  through  a  float  of  300  or  400  meters,  and  entering  clear  water,  which  only  lasted  half  a  mile, 
when  another  float  appeared.  The  outlines  of  the  northern  shore  of  Lake  Washington  came  in 
sight  about  three  miles  beyond,  and  here  the  work  was  closed. 

Mr.  Ellicott’s  report  gives  detailed  statements  showing  the  great  and  steady  increase  in  the 
means  of  inland  communication  and  in  the  trade  and  travel  in  the  interior  of  Eastern  Florida. 
Arrangements  will  be  made  for  the  early  publication  of  his  reconnaissance  map. 

Other  surveys  executed  by  Assistant  Ellicott  are  referred  to  under  the  heads  of  Sections 
I  and  III. 

Survey  of  the  eastern  coast  of  Florida  from  Indian  River  Inlet  southward. — In  accordance  with 
instmctions  issued  towards  the  close  of  November,  18^2,  Assistant  B.  A.  Oolonna  proceeded  to  the 
east  coast  of  Florida,  and  organized  his  party  for  executing  the  triangulation,  beach-measurement, 
topography  and  hydrography  of  the  east  coast  of  Florida  included  between  the  limits  of  latitude 
270  25'  and  26^  13'  north. 

The  triangnlation,  in  connection  with  the  beach-measurement,  was  begun  by  Mr.  Colonna 
from  the  limits  of  Assistant  Boyd’s  work  of  the  previous  season  near  Indian  River  Inlet,  and  car¬ 
ried  by  him  to  the  southward  as  far  as  Jupiter  light-house,  about  thirty-five  miles.  Thence  from 
Jupiter  light-house  it  was  carried  fifty  miles  southward  to  Junction  Station  by  Mr.  W.  B.  Fairfield, 
extra  observer,  under  Mr.  Oolonna’s  direction. 

The  tox>ography  was  taken  up  near  Indian  River  Inlet,  and  extended  to  the  southward  to  about 
eight  miles  south  of  Jupiter  Ught-honse,  including  the  shores  of  Saint  Lucie  and  Jupiter  Rivers, 
and  covering  three  topographical  sheets  on  a  scale  of  1-20,000.  This  work  was  executed  by  Mr. 
B.  L.  Taney,  Aid  in  the  party. 
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Later  in  the  seavson  the  topography  in  the  vicinity  of  Lake  Woi  th  was  taken  op  by  Mr.  T-  P. 
Borden,  Aid  in  the  party.  This  sheet  had  been  partly  completed  when  field  operations  closed. 

The  beach-measurement  was  committed  to  the  care  of  Mr.  Borden,  who  carried  it  from  Ten 
Station  (latitude  27°  05'),  to  Junction  triangulation  station,  a  distance  of  about  sixty-two  miles. 
Mr.  W.  B.  Fairfield  aided  Mr.  Borden  in  this  measurement. 

Assistant  Colonna  measured  an  azimuth  at  Ten  Station,  Jupiter  light  being  used  as  an  azimuth 
mark.  Two  magnetic  stations  were  established,  one  at  Refuge  Station,  and  one  at  Bell  Station; 
at  these  points  were  determined  the  magnetic  declination,  dip,  and  relative  total  intensity,  the 
latter  by  Lloyd’s  method. 

Early  in  May  the  hydrographic  work  was  taken  up.  It  covers  the  waters  from  Indian  River  Inlet 
to  South  Jupiter  Narrows,  including  Saint  Lucie  River  and  Peck’s  Lake.  The  results  are  shown 
upon  two  full  hydrographic  sheets,  and  part  of  a  third  sheet,  scale  1-20,000.  About  one- half  of  the 
hydrography  was  executed  by  Mr.  Colonna  personally ;  the  remainder  by  Mr.  W.  B.  Fairfield. 

Field  operations  closed  early  in  June.  In  his  report  Assistant  Colonna  expresses  his  hearty 
appreciation  of  the  earnest  and  eflScieiit  manner  in  which  all  work  entrusted  to  his  Aids,  Messrs. 
Borden,  Taney,  and  W.  B.  Fairfield  was  executed.  During  part  of  the  si^ason,  and  until  his  detach¬ 
ment  April  30,  Ensign  Edward  Simpson,  U.  S.  N.,  rendered  valuable  service.  The  statistics  of  the 


season’s  work  are: 

Stations  occupied  for  azimuth . .  1 

Stations  occupied  for  magnetic  determinations .  2 

Stations  occupied  in  triangulation .  .  31 

Pointings  with  theodolite  . . .  . 12, 228 

Miles  of  beach-measurement  with  wire  .  62 

Geographical  positions  determined . 53 

Miles  of  shore  line  of  rivers,  ponds,  &c . . .  342 

Area  of  topography  in  square  miles .  70 

Tidal  stations  and  bench-marks  established .  6 

Miles  run  in  sounding .  451 

Number  of  soundings . 24,274 


Duty  in  which  Assistant  Colonna  was  occupied  at  the  beginning  of  the  fiscal  year  is  referred 
to  under  the  head  of  Section  XVII. 

Survey  of  the  shores  and  lagoons  of  East  Florida  from  Key  Biscayne  northward, — The  survey 
referred  to  in  the  preceding  paragraphs,  under  the  direction  of  Assistant  B.  A.  Colonna,  and  car¬ 
ried  southward  along  the  coast  of  East  Florida,  met  at  Junction  Station  (latitude  26°  13'  north) 
a  survey  of  a  similar  character  carried  from  Key  Biscayne  Bay  to  the  northward  by  the  party  in 
charge  of  Assistant  O.  H.  Tittmaun. 

The  schooner  Ready,  with  Mr.  Tittmann  and  party  on  board,  arrived  at  Key  Biscayne  Bay 
early  in  February,  and  a  search  for  the  stations  of  the  triangulation  of  1849-’50  in  that  vicinity 
was  at  once  begun.  The  North  Monument  established  in  1855  to  mark  one  of  the  ends  of  the  pri. 
mary  base-line  measured  in  that  year  was  found  undisturbed ;  the  South  Monument  had  been  washed 
away,  and  was  found  lying  on  the  bottom  in  several  feet  of  water.  Stations  “Key  Biscayne” and 
“  Shoal  Point”  were  recovered ;  the  latter,  with  the  old  light  house  tower  on  Cape  Florida,  furnished  a 
base-line  for  the  triangulation  required  to  connect  the  old  work  with  the  proposed  beach-measure¬ 
ment.  This  tower,  ninety  feet  high,  overtopped  the  tall  mangrove  growth  on  Key  Biscayne,  and 
thus  served  admirably  the  purpose  of  a  central  station  for  the  triangulation. 

In  order  to  establish  points  on  the  beach  for  hydrographic  purposes,  it  was  deemed  advisable  - 
to  begin  the  beach-measurement  at  “Norris  Cut”  in  latitude  25°  45'  (nearly).  This  line  of  measure¬ 
ment  followed  generally  the  high-water  mark,  and  its  direction  was  preserved  by  aligning  with  a 
four-inch  universal  instrument,  which  was  carried  from  bench  to  bench,  and  plumbed  over  each  one 
successively.  At  the  same  time  the  difference  of  elevation  between. the  benches  was  determined 
by  means  of  this  instrument.  The  beach- measurement  was  begun  February  22,  and  completed 
April  4,  at  Junction  Station,  the  distance  between  the  two  points  being  about  thirty-two  miles. 

The  orientation  of  the  survey,  depending  on  the  azimuth  of  the  line  “Old  Tower-Shoal  Point,” 
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wa«  preserved  by  means  of  angles  measured  between  the  principal  signals  established  along  the 

I>eacb. 

A  tertiary  triangulation  for  checking  the  distances  measured  on  the  beach  was  carried  from 
station  “Dumfonnding,’^  in  latitude  25^  67'  north  (nearly),  to  station  “Lauderdale,^  near  latitude 
26^  06'  north.  At  “Lauderdale”  an  astronomical  azimuth  was  determined  by  two  nights’  observa¬ 
tions  made  with  a  six-inch  Gambey  upon  Polaris,  direct,  and  reflected  in  mercury. 

The  topographical  survey  extended  from  the  head  of  Key  Biscayne  Bay  to  station  Lauderdale, 
and  was  finished  May  10.  It  includes  the  shore-line  of  New  River  and  its  bayous,  as  well  sis  that 
of  the  head  of  Biscayne  Bay,  Dumfounding  Bay,  and  the  upper  portions  of  Snake  and  Arch 
Greeks. 

New  River,  between  its  inlet  and  “Lauderdale,”  was  sounded  out,  and  some  additional  sound¬ 
ings  required  off  Miami  were  made.  Field  operations  were  closed  May  15. 

Snli^ssistant  John  B.  Weir,  Ensign  E.  M.  Katz,  U.  S.  N.,  and  Midshipmen  John  A.  Dough¬ 
erty  and  L.  S.  Van  Duzer,  U.  S.  N.,  were  attached  to  the  party. 

Duty  assigned  to  Assistant  Tittmann  earlier  in  the  flscal  year  is  referred  to  under  the  heading 
of  Section  11. 

Hydrographic  survey  between  Jupiter  Inlet  and  Key  Biscayne. — A  hydrographic  survey  of  the 
east  coast  of  Florida  between  Jupiter  Inlet  and  Key  Biscayne  was  completed  in  May,  1883,  by 
Lieut.  H.  B.  Mansfield,  U.  8.  N.,  Assistant  Coast  Survey,  commanding  the  steamer  A.  D.  Baohe. 
Lines  were  run  normal  to  the  coast  about  one  mile  apart,  always  as  far  as  the  fifteen- fathom,  and 
with  but'few  exceptions  as  far  as  the  tweuty-fathom  curve,  every  tenth  line  being  extended  to  the 
one-hundred-fathom  curve. 

From  Jupiter  Inlet  to  Hillsborough  Lieutenant  Mansfield  found  the  shore  very  clean,  the 
three-fathom  curve  about  one-eighth  of  a  mile  from  the  beach  slanting  gradually  up  to  the  beach, 
except  south  of  Lake  North  Cut,  where  a  narrow  ridge  runs  at  the  edge  of  the  three-fathom  curve 
about  ten  miles  to  the  southward.  From  the  three-fathom  curve  the  water  deepens  rapidly  until 
an  average  depth  of  eleven  fathoms  is  attained ;  it  then  shoals  up  to  a  ridge  with  nothing  less 
than  eight  or  ten  fathoms  , about  a  mile  from  shore,  and  then  falls  off  almost  at  a  cast  to  sixteen 
and  then  to  twenty  fathoms,  &c. 

Between  Hillsborough  and  Key  Biscayne  it  is  not  so  clean;  the  inshore  reef  slanting  at  Hills¬ 
borough  has  usually  from  three  to  four  fathoms  inside,  and  shoals  again  in  some  places  to  but  five 
or  six  feet,  not  unfrequently  extending  nearly  three-fourths  of  a  mile  from  shore. 

Three  hydrographic  sheets  on  a  scale  of  1-40,000  embody  the  results  of  the  survey,  the  statistics 


of  which  are : 

Miles  run  in  sounding . 295 

Angles  measured . 1,902 

Number  of  soundings . . . 8, 136 


Ensigns  W.  B.  Caperton,  H.  M.  Wetzel,  J.  M.  Orchard,  and  C.  S.  McClain,  U.  S.  N.,  aided  in 
the  work. 

Upon  the  completion  of  the  survey  the  Bache  was  taken  to  New  York  for  refitting  and  repairs. 
Hydrographic  work  upon  the  west  coast  of  Florida  executed  by  Lieutenant  Mansfield  earlier  in 
the  season  will  be  presently  referred  to  under  the  heading  of  this  section;  duty  previously  per¬ 
formed  by  him  is  stated  under  the  heading  of  Section  II. 

Observations  of  currents  at  stations  off  Jupiter  Inlet^  Fla. — The  instructions  issued  in  February, 
1883,  in  relation  to  observations  of  currents  off  the  eastern  coast  of  the  United  States  by  Master 
J.  C.  Fremont,  jr.,  U.  8.  N.,  commanding  the  schooner  Drift,  have  already  been  referred  to  under 
the  heading  of  Section  III.  Having  occupied  four  current  stations  at  points  between  Cape  Henry 
and  Cape  Fear,  Master  Fremont  established  his  fifth  station  May  8,  1883,  in  the  Gulf  Stream  oft 
Jupiter  Inlet,  anchoring  in  one, hundred  fathoms,  favorable  conditions  of  observation  prevailing,  a 
smooth  sea  and  a  light  wind.  This  station  was  occupied  twenty-six  and  one-half  hours.  The  sixth 
station  was  also  in  the. Stream  off  Jupiter  Inlet;  depth,  two  hundred  fathoms;  time  of  occupation, 
twenty-four  hours;  date.  May  10.  The  seventh  station,  in  the  axis  of  the  Stream  at  a  depth  of 
about  four  hundred  fathoms,  was  occupied  during  thirty-one  and  one-half  hours;  after  completing 
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the  observations  at  this  station,  the  loss  of  an  anchor  through  the  giving  way  of  the  windlass  mad 
it  advisable  to  return  with  the  Drift  to  Fernandiua.  At  this  port  orders  reached  Master  Fremoi 
on  the  18th  of  May  directing  him  to  take  the  vessel  to  New  York,  where  she  was  prepared  fo 
service  in  a  cruise  for  observations  of  currents  between  Montauk  Point  and  Cape  May. 

Deep-sea  sound ingn^  with  serial  tempenitures,  between  the  Bahamas  and  the  Bermudas, — The  dee] 
sea  sounding  work  executed  by  the  hydrographic  party  on  board  of  the  steamer  Blake,  early  in  tt 
fiscal  year,  has  already  been  referred  to  under  the  headings  of  Sections  II  and  IV.  On  the  9th  \ 
December,  1882,  the  vessel  left  New  York  under  command  of  Lieutenant  Commander  W.  H.  Browi 
son,  U.  8.  N.,  Assistant  Coast  Survey.  His  instructions  were  to  run  a  line  of  deep-sea  sounding 
from  the  Bermuda  Islands  to  the  Bahamas,  and  then  a  series  of  normals  to  the  northern  face  < 
the  Bahamas,  far  enough  to  develop  the  two-thousaiid-fathom  curve. 

The  Blake  anchored  oft'  Bermuda  on  the  night  of  December  13,  and  after  a  delay  of  some  daj 
by  bad  weather,  Lieutenant-Commander  Brownson  left  Hamilton,  and  obtained  his  first  sonndin 
December  18,  on  Challenger  Bank,  depth  twentv-eight  fathoms.  This  was  at  7  h.  50  m.  p.  m.  T^ 
hours  later  a  sounding  gave  bottom  at  four  hundred  and  sixty  nine  fathoms,  and  at  7h.  20  m.  ne^ 
morning  a  sounding  was  obtained  in  two  thousand  six  hundred  and  thirty-two  fathoms.  Wit 
some  delays,  occasioned  by  loss  of  wire  and  thermometers,  the  line  was  completed  to  the  Bahama 
surface,  serial,  and  bottom  temperatures  being  obtained  in  connection  with  the  soundings  whenevi 
practicable.  On  this  lino  the  greatest  depth  sounded  was  three  thousand  and  seven  fathoms;  tl: 
lowest  temperature  of  bottom  observed  was  35Jo  Fahr. 

Soundings  were  subsequently  obtained  on  lines  from  Mariguana  to  Ocean  Plateau;  theu< 
down  through  Turk’s  Island  to  the  coast  of  Hayti.  Another  line  was  run  from  Samaua  Promoi 
tory  to  Navidad  Bank,  and  thence  out  to  Ocean  Plateau. 

Upon  his  arrival  at  St.  Thomas,  Lieutenant-Commander  Brownson  inferred  from  an  inspectio 
of  the  chart  to  the  northward  of  Porto  Eico,  in  connection  with  the  results  which  he  had  .obtaine 
on  the  last  line  run  and  from  the  soundings  of  the  Challenger,  that  very  deep  water  would  exten 
to  the  westward.  His  inference  was  soon  after  verified.  On  the  27th  of  January,  in  latitud 
19^  40'  50"  north,  longitude  66^  23'  40"  west  of  Greenwich,  seventy-one  miles  west  of  the  Chidle] 
gePs  greatest  depth,  he  sounded  in  four  thousand  live  hundred  and  sixty-one  fathoms,  finding  tl 
bottom  to  be  brown  ooze  and  the  temperature  36^^  Fahr.  This  is  believed  to  be  the  greatest  depl 
from  which  bottom  specimens  and  temperature  have  been  obtained. 

Fifteen  and  a  half  miles  southeast  of  the  latter  station  another  sounding  wa^  taken  in  foi 
thousand  two  hundred  and  twenty-three  fathoms,  the  si>ecimen  brought  up  being  of  ooze  in  t\^ 
layers,  brown  on  top  with  an  under  strata  of  gray.  Temperature  at  bottom  was  36®  Fahr. 

Lieutenant-Commander  Brownson  remarks  in  his  rei>ort: 

‘‘The  lines  of  soundings  normal  to  the  general  direction  of  the  Bahamas  show  the  remarkab 
manner  in  which  these  islands  rise  up  from  the  Ocean  Plateau.  With  the  exception  of  the  lineo 
Spanish  Cay,  Little  Bahamas,  in  no  case  was  the  two  thousand-fathom  curve  more  than  fourtec 
miles  from  the  nearest  land,  and  in  one  instance  we  found  one  thousand  nine  hundred  and  sevent; 
six  fathoms  only  two  and  one-half  miles  from  land.  This  would  give  a  declivity  of  38®.  ReferriE 
to  the  deep  sounding  four  thousand  five  hundred  and  sixty-one  fathoms  taken  north  of  Porto  Ric 
it  is  probable  that  deeper  water  can  be  found  north  and  east  of  it,  and  I  trust  it  may  soon  I 
investigated.” 

From  the  data  furnished  by  this  and  previous  cruises  of  the  Blake  was  constructed  a  model  • 
the  western  part  of  the  North  Atlantic  Basin.  The  statistics  of  the  work  are: 


Number  of  soundings  with  wire . .  151 

Serial  temperature  stations  occupied  .  27 

Water  temperatures  observed,  surface . 141 

Water  temperatures  observed,  intermediate .  174 

Water  temperatures  observed,  bottom .  126 


The  following-named  officers  were  attached  to  the  Blake:  Lieut.  G.  W.  Mentz,  D.  S.  N.;  Ma 
ters  Henry  Morrill  and  Lucian  Flynne,  U.  S.  N.;  Ensigns  H.  C.  Wakenshaw,  W.  M.  Constant,  ai 
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H.  S.  Ejiapp,  U.  S.  N.  The  commanding  oflBcer  expresses  his  appreciation  of  the  great  interest 
taken  in  the  work  by  all  the  officers. 

Arriving  in  New  York  early  in  February,  Lieutenant-Commander  Brownson  received  instruct 
tions  to  prepare  the  steamer  for  deep-sea  sounding  work  and  off-shore  hydrography  in  the  approaches 
to  New  York  and  in  the  vicinity  of  Nantucket  Shoals. 

Tapoffraphic  and  hydrographic  survey  of  the  west  coast  of  Florida  between  Charlotte  Harbor  and 
Tampa  Bay. — Having  organized  his  party  on  board  the  schooner  Quick  at  Manatee,  Florida,  early 
in  December,  1882,  Snbassistant  Joseph  Hergesheimer  proceeded  to  execute  instructions  directing 
him  to  make  a  topographic  and  hydrographic  survey  of  the  west  coast  of  Florida  between 
Tampa  Bay  and  Charlotte  Harbor. 

The  topographic  survey  was  begun  at  Hunter’s  Point,  Sarasota  Bay,  on  January  1, 1883,  and 
completed  to  Bocilla  Pass  at  the  entrance  of  Lemon  Bay,  on  the  4th  of  June.  During  this  period 
the  weather  was  favorable  for  the  work,  the  season  being  remarkable  for  an  almost  entire  absence 
of  the  heavy  northers  which  are  usually  of  frequent  occurrence  during  the  winter.  The  inside 
hydrography  also  was  finished  by  June  1 ;  it  included  the  hydrography  of  Sarasota  and  Little  Sar¬ 
asota  Bays,  Dona  Bay,  and  Roberts  Bay,  and  that  of  the  bar  and  harbor  of  Stump  Pass.  That  of 
Lemon  Bay  was  postponed,  owing  to  the  lateness  of  the  season. 

Tidal  observations  were  recorded  at  seven  stations  which  were  connected  with  each  other  and 
with  the  bench-mark  established  at  Egmont  light  in  1873.  Statistics  of  the  season’s  work  are  as 


follows : 

Miles  of  shore-line  surveyed . 368 

Miles  of  roads  . . 45 

Area  of  topography  in  square  miles .  58 

Miles  run  in  sounding .  564 

Angles  measured .  3, 903 

Number  of  soundings . . .  52, 302 


Mr.  J.  B.  Boutelle,  extra  observer,  rendered  efficient  service  in  the  party. 

Hydrography  off  the  west  coast  of  Florida  to  the  northward  and  southward  of  Tampa  Bay. — In 
pursuance  of  instructions  issued  to  Lieut.  A.  B.  Mansfield,  U.  S.  N.,  Assistant  Coast  Survey,  he 
proceeded  with  his  party  on  board  of  that  vessel  to  the  west  coast  of  Florida,  to  continue  the 
hydrography  off  that  coast,  northward  and  southward  of  Tampa  Bay. 

Arriving  in  Tampa  Bay  January  17,  1883,  he  established  a  tide-gauge  at  Egmont  Key  and 
began  soundings.  One  double  hydrographic  sheet,  scale  1-40,000,  showing  the  hydrography 
between  Blind  Pass  and  Big  Pass  was  finished  February  17.  With  reference  to  the  characteris¬ 
tics  of  this  part  of  the  coast.  Lieutenant  Mansfield  remarks : 

“  The  bottom  is  irregular  and  in  ridges  to  five  or  six  fathoms,  and  then  deepens  gradually. 
The  shore  is  low,  and  the  hills  back  of  the  beach  are  usually,  in  clear  weather,  just  seen  from  the 
ten-fathom  curve.  In  running  this  work  to  the  limits  of  the  five-fathom  curve,  the  currents  were 
found  to  be  tidal.  Outside  the  prevailing  current,  was  found  a  slight  one  from  the  southward  along 
the  coast.  In  calms  this  current  had  a  rate  of  about  three-tenths  of  a  knot,  increasing  to  six-tenths 
in  a  fresh  breeze  from  south  around  to  west.  It  would  be  checked  after  northerly  winds,  and  in  a 
few  cases,  after  a  heavy  norther,  it  had  a  slight  set  to  the  southward.” 

After  a  trip  to  Key  West  for  coal  and  stores,  work  was  taken  up  on  that  part  of  the  coast 
between  Bocilla  Pass  and  New  Pass,  March  2.  Within  half  a  mile  of  the  shore,  the  water  was 
found  to  deepen  to  four  or  five  fathoms,  except  off  the  passes.  Beyond  that  depth  the  deepening 
was  gradual,  as  on  the  upper  sheet.  The  same  current  effect  was  noted.  The  hydrographic  sheet, 
a  double  one,  scale  1-40,000,  was  finished  April  10.  Previous  to  this  date,  some  soundings  had 
been  made  in  the  west  channel  of  the  Manatee  River;  these  are  shown  upon,  a  separate  sheet, 
scale  1-10,000. 

For  the  work  upon  the  west  coast  of  Florida,  the  statistics  of  the  season  are : 


Miles  run  in  sounding .  .  1,022 

Angles  measured . . .  2, 411 

Number  of  soundings . . . . .  22, 928 
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Ensigns  W.  B.  Caperton,  H.  M.  Wetzel,  J.  M.  Orchard,  and  C.  S.  McClain,  U.  S.  N.,  we 
attached  to  the  hydrographic  party  on  board  the  Bache.  Work  upon  the  east  coast  of  Florid 
executed  by  Lieutenant  Mansfield  and  party  after  the  completion  of  the  west  coast  work,  h: 
already  been  referred  to  under  the  heading  of  this  section. 


SECTION  VIII. 

ALABAMA,  MISSISSIPPI,  LOUISIANA,  AND  ARKANSAS,  INCLUDING  GULF  COAST,  PORTS,  AND  RIVERS. 

(Sketches  Nos.  1,  6,  13,  14,  and ‘24.) 

Reconnaissance  for  the  connection  of  the  Gulf  coast  iriaiigulation  on  Mobile  Bay,  Ala,^  and  vi^ini 
with  the  primary  triangulation  at  or  near  Atlanta^  Oa. — Having  been  charged  with  making  a  reco 
naissance  for  a  triangulation  between  the  Gulf  of  Mexico  at  or  near  Mobile  Bay,  and  the  primal 
triangulation  near  Atlanta,  Ga.,  Assistant  S.  C.  McCorkle  proceeded  to  Mobile,  Ala.,  in  Januar, 
1883,  and  began  a  careful  search  to  asciertain  what  points  of  the  old  triangulation  could  be  fouu 
with  which  to  connect  the  scheme  of  reconnaissance. 

For  transportation,  which  greatly  facilitated  his  labors,  Mr.  McCorkle  acknowledges  his  indeb 
edness  to  Capt.  A.  N.  Damrell,  United  States  Engineers,  and  to  Capt.  T.  W.  Lay,  United  Stab 
Revenue  Marine. 

In  the  explorations  for  the  old  triangulation  marks  on  and  near  Mobile  Bay,  great  changes  < 
shore-line  and  other  topographical  features  were  found.  The  coast  has  been  visited  by  gales  < 
great  severity  since  the  former  survey,  and  the  shores  of  the  bay,  especially  at  the  points  and  bluf 
where  stations  were  generally  estabbshed,  have  been  washed  away  from  thirty  to  sixty  feet.  Upc 
Dauphin  Island,  where  search  was  made  for  the  monuments  marking  the  ends  of  the  primary  bas 
line  measured  in  1847,  the  granite  blocks  at  East  Base  were  found,  but  were  lying  on  their  sidi 
apart  from  each  other  and  entirely  out  of  position.  Search  was  made  unsuc(5essfully  for  the  unde 
ground  .marks.  The  blocks  which  had  marked  the  West  Base  could  not  be  found.  Nearly  tw 
thirds  of  the  island  on  the  south  side  has  been  entirely  submerged,  and  the  south  shore  has  bee 
very  largely  washed  away,  while  the  north  shore-line  seems  to  have  been  greatly  extended.  Pelica 
Island  has  entirely  disappeared. 

Having  identified  five  points  of  the  former  triangulation,  one  of  which  Wiis  the  station  at  Fo 
Morgan,  Assistant  McCorkle  began  his  reconnaissance  of  the  country  between  Mobile  and  Atlant 
This  duty  occupied  him  during  the  mouths  of  March  and  April.  His  report  gives  full  details  i 
regard  to  the  features  of  the  country,  with  statements  of  the  location,  general  direction,  and  elev; 
tion  of  the  ridges,  and  concludes  by  recommending  the  adoption  of  either  Kenesaw-Carnes  < 
Carnes-Indiau  Mountain,  lines  of  the  primary  triangulation  between  the  Maryland  and  Georg: 
base-lines,  as  bases  for  the  triangulation  between  Atlanta  and  the  Gulf  of  Mexico. 

Mr.  W.  O.  Jones  served  as  acting  Aid  in  the  party.  In  the  earlier  part  of  the  fiscal  yei 
Assistant  McCorkle  was  engaged  in  duty  which  is  referred  to  under  the  heading  of  Section  11. 

Cantintmtion  of  the  survey  of  the  coast  of  Louisiana y  west  of  the  Mississippi  River. — A  topograph 
and  hydrographic  survey  of  the  south  coast  of  Louisiana,  from  Barataria  Bay  eastward  towan 
the  Mississippi  Passes,  was  carried  on  by  Assistant  C.  H.  Boyd  during  February,  March,  and  part  \ 
April,  1883.  Having  organized  his  party  on  board  the  steamer  Barataria,  Mr.  Boyd  arrived  i 
Barataria  Bay  February  7,  and  began  work  by  a  search  for  stations  of  the  triangulation  of  187 
which  might  serve  as  a  base  of  operations.  Having  recovered  “N.  E.  Base”  and  “  Grand  Terre,” 
triangulation  solely  for  the  determination  of  topographic  and  hydrographic  points  was  carried  fro 
this  line  as  a  base  as  far  as  Sandy  Point,  near  the  present  mouths  of  the  “jump.”  As  soon  i 
points  enough  could  be  determined,  the  shoreline  survey  was  begun  at  Ronquille  Bay,  and  folio  we 
the  triangnlation  on  the  outer  islands,  and  the  bays  and  bayous  adjacent  thereto,  covering  groun 
enough  to  develop  the  characteristics  of  the  Gulf  shore  as  far  as  Skofield’s  Bayou. 

Soundings  were  made  in  the  bayous  and  shoal-water  bays  inclosed  by  the  topographical  sheet 
Tidal  records  were  kept  near  each  anchorage  of  the  steamer  during  the  time  that  this  work  ws 
in  progress. 
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Field-work  was  closed  in  accordance  with  instructions  April  24,  and  the  steamer  laid  up  at 
New  Orleans. 

Midshipman  James  0.  Drake,  U.  S.  N.,. rendered  acceptable  service  in  the  party;  Mr.  J.  De 
Wolf,  extra  observer,  served  efficiently  in  topographical  duty. 

Scale  of  execution  of  topography  and  hydrography,  1-30,000.  Statistics  are  as  follows : 

Shore-line  surveyed,  miles .  .  160 

Area  of  topography,  sqnaro  miles .  .  50 

Lines  run  in  sounding,  miles .  .  70 

Number  of  soundings  * . . .  .  5, 000 

Duty  in  which  Assistant  Boyd  was  engaged  earlier  in  the  fiscal  year  is  referred  to  under  the 
heading  of  Section  I. 

Survey  of  the  ooaM  of  Louisiana  from  Sabine  Pass  easttcard, — Under  the  direction  of  Assistant 
F.  Walley  Perkins,  and  in  pnrsnauce  of  instructions  issued  in  November,  1882,  a  party  was  organ¬ 
ized  for  the  extension  of  the  survey  of  the  coast  of  Louisiana  from  Sabine  Pass  to  Calcasieu  Pass. 

Mr.  Perkins  organized  his  party  and  began  preliminary  arrangements  for  the  work  in  Decem¬ 
ber,  but  actual  operations  were  delayed  for  a  time  by  heavy  rains,  producing  an  overfiow  of  the 
coiintr>'  and  rendering  the  marshes  almost  impassable.  As  soon  as  the  weather  would  admit,  the 
survey  was  [uishcd  vigorously  in  its  several  branches.  About  the  middle  of  January  the  stations 
in  the  \icinity  of  Sabine  Pass  wore  occupied  to  begin  the  triangulation  by  Mr.  G.  F.  Bird,  Aid 
in  the  party.  The  topographical  survey  was  commenced  near  the  Pass  at  the  same  time  by  Sub¬ 
assistant  W.  C.  Hodgkins. 

During  parts  of  February  and  March  a  base-line  of  verification  was  twice  measured;  the  two 
measurements  were  found  to  be  in  close  accord. 

The  latitude  of  West  Base  Station  was  determined  with  the  meridian  telescope,  and  the  azimuth 
of  the  base-line  was  established  by  observations  upon  a  Urs.  Min.,  51  Cephei,  and  6  Urs.  Min. 
This  work,  with  the  continuation  of  the  triangulation  and  topography  towards  Calcasieu  light,  and 
a  hydrografihic  survey  of  a  portion  of  Calcasieu  Pass,  occupied  the  party  until  near  the  end  of 
May,  when  field  operations  were  closed. 

Assistant  Perkins’  report  contains  suggestions  derived  from  his  experience  in  the  field  as  to 
the  best  methods  of  prosecuting  the  survey  on  this  part  of  the  coast.  He  presents  the  following 


statistics  of  work  accomplished : 

Length  of  base  line  measured  in  meters .  4, 134. 1 

Number  of  pairs  of  stars  observed  for  latitude .  26 

Number  of  observations  for  latitude .  83 

Number  of  pointings  on  stars  foy  azimuth . .  .  132 

Number  of  stars  observed  for  time .  .  100 

Geographical  positions  determine .  34 

Directions  determined  . .  . . .  153 

Number  of  pointings  made  in  triangulation . 6, 822 

Total  number  of  miles  of  shore  line  delineated .  .  .  582 

Miles  of  railroad .  9 

Miles  of  roads .  41 

Area  surveyed  in  square  miles .  200 


The  scale  of  the  three  sheets,  showing  results  ot  the  topographic  survey,  is  1-20,000. 

In  the  hydrogiaphic  work.  Assistant  Perkins  had  the  aid  of  Lieut.  Lucian  Flyune,  U.  S.  N., 
who  reported  for  duty,  with  the  steamer  Hitchcock,  about  the  end  of  March. 

The  statistics  presented  bear  witness  to  the  energy  displayed  by  the  party  of  Assistant  Per¬ 
kins  in  the  conduct  of  the  survey.  Work  executed  by  him  earlier  in  the  fiscal  year  is  referred  to 
under  the  heading  of  Section  XVI. 

Determination  of  the  Ungitude  of  Little  RocJc,  Arh\^  by  exchange  of  telegraphic  signals  with  Saint 
Louis^  Mo. — In  November,  1882,  a  determination  of  the  longitude  of  Little  Rock,  Ark.,  was  made 
by  exchanges  of  telegraphic  signals  with  Saint  Louis,  Mo.  The  station  at  Saint  Louis  was  occupied 
during  the  summer  and  autumn  of  1882  by  the  party  of  Assistant  G.  W.  Dean  for  the  exchange  of 
S.Ex.29 - 7 
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longitude  signals  with  a  number  of  stations  in  the  interior  States.  At  Saint  Louis  the  observatioi 
were  made  by  Carlisle  Ten*y,  jr.,  Aid  in  the  Survey,  attached  to  Mr.  Dean’s  party;  at  Little  Ro 
Bubassistaut  F.  H,  Parsons  established  the  longitude  station  and  made  the  observations. 

Little  Rock  being  one  of  the  secondary  stations  in  the  scheme  of  oi^erations,  the  observers  d 
not  change  places,  Very  satisfactory  results  were  obtained  by  the  three  nights’  exchanges,  Novel 
ber  6,  7,  and  10. 

The  latitude  of  the  station  was  determined  by  eighty-one  observations  uimn  fifteen  pairs 
stars.  Reference  is  made  to  other  stations  occupied  by  Mr.  Parsons  under  the  headings  of  Sectio 
Xni  and  XIY, 


SECTION  IX. 

TEXAS  AND  INDIAN  TERRITORY,  INCLUDING  GULF  COAST,  BAYS,  AND  RIVERS.  (Sketches  Nos.  1  and  1 

Hydrography  of  the  coast  of  TexaSj  from  Galveston  entranccj  easttcard. — Lieut.  E.  M.  Hugh< 
IT.  S.  N.,  Assistant  Coast  Survey,  having  assumed  command  of  the  steamer  Gedney,  in  pursnan 
of  instructions  issued  in  December,  1882,  proceeded  to  Galveston,  Tex.,  and  organized  his  par 
on  board  that  vessel  for  the  extension  of  the  hydrography  of  the  coast  of  Texas  from  Galvest 
entrance  to  the  limits  of  the  completed  triangulation. 

On  the  passage  from  New  York  the  steamer  encountered  very  bad  weather  and  sustain 
damages  which  compelled  her  commander  to  put  into  Smithville  for  shelter,  and  to  have  her  dock 
at  New  Orleans  for  rejiairs.  It  was  therefore  not  until  February  14  that  field-work  could  be  bego 

The  work  executed  between  this  date  and  the  close  of  the  season,  April  30,  comprised  a  surv 
of  Galveston  inner  bar,  the  erection  of  signals  along  the  beach  for  a  distance  of  forty  miles  ea 
ward  of  Galveston,  and  the  completion  of  off-shore  soundings,  to  include  the  ten-fathom  curve, 
a  point  thirty  miles  to  the  eastward  of  Galveston  entrance.  This  leaves  twenty-five  miles 
hydrographic  work  yet  to  be  done  to  complete  the  hydrography  to  Sabine  Pass. 

Lieutenant  Hughes  has  submitted  a  comprehensive  report  of  his  sun-ey,  complete  as  regar 
all  details  of  its  execution,  and  stating  the  leading  features  and  peculiarities  of  the  coast.  Sot 
extracte  firom  this  report  are  here  given; 

“The  coast  eastward  from  Galveston  being  extremely  low,  large  signals  were  necessary,  a 
these  were  built  in  the  most  substantial  manner  to  withstand  the  northers  and  the  southeast  gal 
prevailing  during  the  winter  months.  For  the  first  twenty-five  miles  from  Galveston  no  sigm 
were  found,  but  the  points  were  recovere<l  with  no  trouble  whatever,  owing  to  the  fact  of  each  o 
being  marked  by  a  bushel  or  two  of  white  shells  on  the  surface.  The  signals  erected  are  f« 
forty  to  sixty  feet  in  height,  and  will  undoubtedly  be  found  standing  during  the  coming  winter. 

“During  the  past  season  the  weather  was  extremely  unpropitious,  February  being  foggy  a 
March  and  April  stormy,  with  much  haze  and  fog.  In  almost  every  instance,  where  the  sea  ^ 
smooth  enough  for  working,  the  weather  was  so  thick  that  signals  could  not  be  seen  two  miles 
shore.  Nearly  all  the  work  accomplished  was  achieved  only  by  going  out  on  the  back  of  a  uortl 
and  putting  in  every  available  moment,  for  as  the  northerly  wind  die<l  out  it  invariably  haul 
around  to  the  eastward,  and  within  forty-eight  hours  blew  up  heavily  from  southeast. 

“No  regular  current  stations  were  made,  but  the  current  was  measured  on  anchoring,  befi 
getting  under  way,  and,  at  times,  at  the  end  of  a  line  off  shore.  On  the  shoal  area,  extending  w 
oft’  the  coast  near  Galveston,  the  current  is  largely  controlled  by  the  wind  in  direction,  and 
strength  is  variable,  in  so  marked  a  degree  that  the  result  obtained  in  one  place  is  of  not  the  lei 
value  in  lorecasting  that  at  another  five  miles  further  out  or  in.  The  maximum  current  encountei 
was  on  April  18,  sleaining  to  the  westward  for  Galveston,  about  four  miles  off  shore.  For  a  peri 
of  6.2  hours  we  stemmed  a  mean  current  of  1.6  knots  per  hour,  setting  ENE.  (Wind  8SW.4-t 

The  results  of  the  survey  are  shown  upon  two  hydrographic  sheets  upon  scales  of  1-80,000 1 
the  coast  approaches  and  1-10,000  for  the  inner  bar  of  Galveston.  Statistics  are  as  follows: 


Miles  run  in  sounding .  714 

Angles  measured  .  1,026 

Number  of  soundings .  . . .  .  10,276 

Number  of  specimens  of  bottom  preserved .  39 
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Lieut  0.  McB.  Winslow,  U.  8.  N.,  and  Ensigns  T.  M,  Brumby,  W.  O.  Ganfield,  and  William 
Truxtnn,  O’.  S.  N.,  were  attached  to  the  hydrographic  party  under  the  direction  of  Lieutenant 
Haghes.  After  the  close  of  the  season,  the  Oedney  proceeded  to  New  York,  where-  she  was  pre¬ 
pared  for  service  on  Long  Island  Bound.  Duty  x>erformed  by  Lieutenant  Hughes  earlier  in  the 
fiscal  year  is  referred  to  under  the  heading  of  Section  II. 

Topography  of  the  shores  of  Nueces  Bay  ;  triangulation  in  the  vicinity  of  Matagorda  Bay;  meas- 
tarcment  of  a  hose  of  verification  and  observations  for  azimuth — With  a  view  of  resuming  work  upon 
tlie  coast  of  Texas  at  the  earliest  date  that  the  abatement  of  the  yellow-fever  epidemic  on  that 
coast  rendered  desirable.  Assistant  B.  E.  Halter  proceeded  to  San  Antonio,  Tex.,  and  thence  to 
Oorpus  Christi,  in  the  autumn  of  1882,  in  pursuance  of  instructions  directing  him  to  complete  the 
survey  of  Corpus  Christi  Bay.  He  took  up  work  on  the  shores  of  Nueces  Bay  (the  upper  part  of 
Corpus  Christi  Bay)  late  in  October,  and  finished  the  topography  needed,  early  in  January,  1883. 
He  was  then  directed  to  organize  his  party  at  Matagorda,  Tex.,  for  the  verification  of  the  old  trian- 
gnlation  between  the  head  of  Matagorda  Bay  and  the  terminal  points  of  the  primary  triangnlation 
from  Oalvestou  Island  south  westward.  For  this  purpose  he  first  made  search  for  two  or  more 
points  of  the  triangnlatioiis  of  1853  and  1855,  and  connected  them  by  a  new  triangulation,  depend¬ 
ing  upon  a  new  base,  the  site  of  which  was  selected  by  him  on  Matagorda  Peninsula  and  its  length 
measured.  All  of  the  old  station  points  immediately  on  the  coast  of  the  Gulf  had  been  washed 
away  or  destroyed,  but  on  the  mainland  the  old  lines.  Seven  Mile-Live  Oak  and  Prairie-Kenner, 
were  re-established,  connected  with  the  new  base,  and  the  direction  of  the  base-line  determined 
by  observations  of  azimuth. 

Later  in  the  season  search  was  made  for  stations  of  the  triangulation  of  1851  between  Cany 
Bayou  and  West  Base,  Galveston  Island,  but  without  other  success  than  that  of  finding  two  points, 
‘‘  Cottonwood  ”  and  ‘‘  Oyster  Creek,^  both  on  the  side  of  the  main  land.  Field  operations  were 
closed  early  in  June,  and  arrangements  made  to  continue  the  work  in  the  following  autumn. 

Assistant  Halter  has  submitted  the  following  statistics  of  the  season : 


Shore-line  surveyed,  miles . . . .  43 

Roads,  length  of,  in  miles .  17 

Area  of  topography,  in  square  miles .  5 

Number  of  observations  in  triangnlation . 1,610 

Number  of  observations  for  time .  366 

Number  of  observations  on  star  and  on  mark  for  azimuth .  .  174 

Length  of  base-line,  in  meters . .  . 3, 786 

Mr.  J.  £.  McGrath  served  as  Aid  in  the  party. 


SECTION  X. 

CALIFORNIA,  INCLUDING  THE  COAST,  BAYS,  HARBORS,  AND  RIVERS.  (Sketches  Nos.  2, 15, 16, 17,  and  24.) 

Establishment  of  a  magnetic  self  registering-record  station  at  Los  Angeles^  Cal, — Beference  was 
made  in  my  last  annual  report  to  the  site  selected  for  a  permanent  magnetic  station  for  observa¬ 
tions  to  be  made  in  co-operation  with  the  work  of  the  Signal  Office  and  with  that  of  the  Interna¬ 
tional  Polar  Commission.  In  pursuance  of  instructions  issued  in  July,  1882,  Mr.  Werner  Suess,  of 
the  Coast  and  Geodetic  Survey,  proceeded  to  Los  Angeles,  Cal.,  and  took  temporary  charge  of  the 
magnetic  observatory,  which  had  been  erected  by  Assistant  James  S.  Lawson  in  the  grounds  of 
the  State  Normal  School. 

Immediately  upon  his  arrival  Mr.  Suess  began  preparations  for  placing  the  self-registering 
record  instruments  (the  Adie  magnetographs)  in  position  and  adjustment.  The  main  pillars  for 
the  clock,  the  declinometer,  the  horizontal  and  vertical  force  magnets  having  been  set  before  the 
erection  of  the  building,  it  remained  only  to  place  the  pillars  for  the  lamps  and  reading  telescopes. 
For  this  purpose  Mr.  Suess  mounted  the  instruments  temporarily,  and  by  the  close  of  July  had 
secured  the  slate  and  marble  bases  on  their  respective  columns.  The  final  adjustments  were  made 
writh  the  co-operation  of  Mr.  Marcus  Baker,  Acting  Assistant,  who  arrived  in  Los  Angeles  early  in 
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August  to  take  charge  of  the  observatory.  By  the  28th  of  September,  the  sensitive  photograph 
paper  waa  in  place  upon  the  cylinders  in  readiness  for  the  adjustments  of  the  driving  clock,  of  ilh 
mination,  and  for  testing  the  chemical  processes.  In  October  the  actual  registry  with  the  magne 
ograph  began,  and  a  continuous  record  of  the  magnetic  elements  was  obtained  photographically. 

Determinations  of  the  absolute  values  of  the  magnetic  declination,  dip,  and  intensity  wei 
made  in  September  on  the  usual  term  days,  and  were  continued  monthly.  For  this  purpose 
temporary  building  was  put  up  at  some  distance  from  the  one  containing  the  differential  instri 
ments. 

The  changes  of  magnetic  declination,  changes  of  horizontal  force,  and  changes  of  vertical  fon 
recorded  by  the  magnetographs  on  separate  sheets  have  been  developed  successfully  during  eac 
month  up  to  the  date  at  which  this  report  closes.  The  tabulations  have  also  been  made  and  tl 
means  calculated. 

A  thermograph  record,  on  which  the  temperature  of  the  magnet  room  is  recorded  automatical] 
every  half-hour,  has  been  kept  continuously  since  November,  1882.  Time  observations  for  the  reg 
lation  of  the  standard  chronometer  have  been  taken  regularly  each  mouth. 

Following  is  a  summary  of  the  various  observations,  from  the  date  of  beginning  in  Septembe 


1882,  to  June  30,  1883: 

Number  of  observations  for  time .  328 

Number  of  observations  for  azimuth .  98 

Number  of  angles  observed . .  14 

Number  of  temperature  observatious .  2,270 

Number  of  observations  for  magnetic  constants  . . 826 

Number  of  observations  for  absolute  declination  .  . .  1, 028 

Number  of  observations  for  absolute  dip . 3, 270 

Number  of  observations  for  absolute  intensity .  1, 330 

Number  of  unifilar  observatious .  6,520 

Number  of  bifilar  observations  .  . .  . .  . .  6, 418 

Number  of  vertical-force  observatious .  6, 450 


Since  January,  1883,  Mr.  Lucius  Baker  has  aided  in  the  routine  work  of  the  observatory. 

Continuation  of  the  primary  triangulation  northward  from  Point  Concepcion, — Assistant  Jam< 
S.  Lawson,  upon  his  return  in  August,  1882,  from  Los  Angeles,  Cal.,  where  he  had  superintends 
the  building  of  a  magnetic  observatory,  was  assigned  to  the  charge  of  the  primary  triangulatic 
northward  of  Point  Concepcion.  The  scheme,  as  laid  out,  involved  the  occupation  of  a  series  • 
primary  points,  connecting  with  “Santa  Lucia,’’  one  of  the  southern  stations  of  Assistant  Davi 
son’s  work,  and  starting  from  the  line  “Lospe-Tepnsquet.” 

Having  posted  heliotropers  at  the  stations  to  be  observed  upon.  Assistant  Lawson  occuph 
“Tepusquet.”  Progress  was  much  delayed  at  this  station  by  the  thick  and  smoky  condition 
the  atmosphere,  and  by  a  prevalence  of  strong  east  and  northeast  winds  bringing  dense  clouds 
dust  from  the  Great  Valley  of  California.  In  many  instances  these  dust  storms  would  so  enveh 
the  country  that  in  a  few  hours  even  the  tops  of  the  nearest  ridges,  half  to  three-quarters  of  a  mi 
distant,  were  barely  visible.  Much  injury  was  done  to  the  camp  by  the  violence  of  the  winds,  tv 
tents  and  the  flies  of  others  being  blown  to  pieces. 

While  at  Tepusquet,  Assistant  Lawson  was  directed  to  report  temporarily  to  Assistant  Geor^ 
Davidson  for  duty  in  the  party  organized  by  him  for  the  observation  of  the  Transit  of  Venus  at 
station  in  New  Mexico.  Leaving  his  party  in  charge  of  liis  aid,  Mr.  P.  A.  Welker,  in  Novembt 
1882,  Mr.  Lawson,  upon  his  return  in  January,  1883,  found  that  the  work  at  Tepusquet  had  be< 
completed  and  that  the  occupation  of  Lospe  had  just  been  begun.  At  this  station  a  succession 
fogs,  quite  unusual  for  the  season,  was  experienced,  the  greater  number  of  days  in  March  and  Ap: 
being  foggy. 

All  of  the  observations  needed  at  Lospe  were  obtained  by  the  26th  of  May,  when  field  opei 
tious  closed.  Mr.  Lawson  and  his  aid  returned  to  San  Francisco,  and,  in  accordance  with  instrc 
tions,  they  reported  to  Assistant  George  Davidson  for  duty  under  his  direction. 
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The  statistics  of  the  work  accomplished  at  the  two  primary  stations  are  as  follows: 

Number  of  pointings  for  horizontal  direction  .  1, 384 

Number  of  pointings  for  vertical  angles  (double  zenith  distances) . .  1, 536 

Number  of  nights  on  which  stars  were  observed  for  azimuth .  13 

Number  of  stars  observed  for  time . . .  35 

Number  of  observations  for  time . . .  298 

Number  of  pairs  of  stars  observed  for  latitude .  45 


Not  included  in  the  above  summary  are  the  numerous  sets  of  observations  taken  for  the  deter- 
iniuatiou  of  instrumental  constants. 

At  Tepusquct  the  third  and  fourth  contacts  of  the  Transit  of  Venus,  December  6,  1882,  were 
observed  by  Mr.  Welker.  For  details,  see  Appendix  No.  16. 

Near  Lospe  Station  was  found  Substitute  Station  of  the  tertiary  triangulation  of  Assistant 
Greenwell  in  1878.  This  was  connected  with  the  primary  triaugulation  both  by  measures  of  angles 
and  of  distances  from  Lospe  by  a  steel  tape. 

Reference  will  be  made  under  the  heading  of  Section  XY I  to  the  work  of  Mr.  Lawson  as  assistant 
astronomer  in  the  party  under  the  charge  of  Assistant  George  Davidson  for  the  observation  of  the 
Transit  of  Venus  at  Cerro  Roblero,  N.  Mex. 

Hydrographic  surrey  from  Monterey  southicard. — In  continuation  of  the  hydrographic  survey  of 
the  coast  of  California,  Lieut.  W.  T.  Swinburne,  U.  S.  N.,  Assistant  Coast  Survey,  commanding 
the  steamer  McArthur,  proceeded  with  his  party  on  board  that  vessel  to  Monterey,  Cal.,  early  in 
January,  1883,  in  accordance  with  instructions  issued  during  the  previous  month. 

Having  located  his  tidal  station  and  begun  a  set  of  observations  to  obtain  a  plane  of  reference 
for  his  soundings.  Lieutenant  Swinburne  took  advantage  of  the  favorable  weather  which  prevailed 
generally  during  the  season  and  completed  the  hydrography  from  Point  Pinos  to  Cooper’s  Point 
between  the  5th  of  January  and  the  16th  of  May.  This  tidal  station  was  referred  to  the  Coast 
Survey  bench  mark  established  near  Monterey  in  1854. 

The  results  of  the  survey  are  shown  upon  five  hydrographic  sheets— each  upon  a  scale  of 


1-10,000.  The  statistics  are  : 

Miles  run  in  sounding . 652 

Angles  observed .  2, 722 

Number  of  soundings .  11, 510 


The  depths  sounded  ranged  from  one  foot  to  five  hundred  and  forty  fathoms. 

The  following-named  officers  were  attached  to  the  hydrographic  party  on  board  of  the 
McArthur:  Lieuts.  J.  B.  Milton  and  W.  P.  Elliott,  U.  S.  N.;  Master  F.  H.  Lefavor,  U.  S.  N.;  and 
Midshipman  P.  B.  Bibb,  U.  S.  N. 

Duty  assigned  to  Lieutenant  Swinburne  on  the  California  coast  in  other  portions  of  the 
fiscal  year  until  his  detachment  from  the  Survey  in  May,  1883,  will  be  referred  to  later,  under  the 
heading  of  this  section. 

Operations  at  San  Francisco^  Gal.^for  the  determination  of  the  longitude  of  the  Transit  of  Venus 
Station  near  Fort  Selden^  N.  M,,  by  exchanges  of  telegraphic  signals.  Observations  of  the  Transit  at 
San  Francisco. — After  the  completion  of  the  observations  of  the  Transit  of  Venus  of  December, 
1882,  at  Cerro  Roblero,  near  Fort  Selden,  New  Mexico,  under  the  direction  of  Assistant  George 
Davidson,  arrangements  were  made  by  Mr.  Davidson  for  the  determination  of  the  longitude  of  his 
station  by  exchanges  of  telegraphic  signals  with  San  Francisco. 

The  station  of  observation  on  the  summit  of  Cerro  Roblero  was  referred  by  triangulation  to  a 
station  at  Fort  Selden,  and  this  latter  station  was  connected  by  telegraph  line  with  the  astninom- 
ical  station  of  the  Coast  and  Geodetic  Suivey  at  Lafayette  Park,  San  Francisco. 

Assistants  Davidson  and  Lawson  made  the  observations  for  time  at  Fort  Selden,  using  the 
Davidson  meridian  instrument  No.  1.  The  charge  of  the  work  at  the  San  Francisco  station  was 
assigned  to  Assistant  J.  J.  Gilbert,  with  Mr.  C.  B.  Hill  as  recorder.  Time  was  determined  with  the 
Troughton  and  Simms  transit  No.  3.  Clock  signals  were  exchanged  upon  five  successive  nights, 
complete  sets  of  time  determinations  being  obtained  before  and  after  each  exchange  of  signals. 
Assistants  Davidson  and  Gilbert  subsequently  observed  upon  three  nights  for  personal  equation. 
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Assistant  Davidson  gives  the  following  results  for  the  longitudes  of  Fort  Selden  and  the  Transit 
of  Venus  Sbitiou  from  the  field  reductions: 

Telegraphic  longitude,  Fort  Selden  Station,  7*^  07®  40*.5G  west  of  Greenwich. 

Telegraphic  longitude,  Cerro  Roblero,  7**  07®  41*.24  west  of  Greenwich. 

At  the  Davidson  Observatory  in  San  Francisco,  and  elsewhere  upon  the  Pacific  coast,  an 
unusually  steady  atmosphere  prevaile<I  ujmn  the  day  of  the  Transit  of  Venus,  and  snccessfnl  obser- 
vations  were  made  at  the  sUitiou  just  named  by  Assistant  Gilbert,  who  had  been  assigned  to  the 
charge  of  the  work. 

Mr.  Gilbert,  aided  by  Mr.  Ferdinand  Westdahl,  used  the  6.4  inch  equatorial  in  making  meas¬ 
ures  of  the  polar  and  equatorial  diameters  of  the  planet  on  the  sun’s  disk,  the  distance  apart  of  the 
cusps,  and  the  III  and  IV  contacts.  The  other  observers  at  this  station,  with  other  instruments, 
were  Assistant  B.  F.  Dickins,  Mr.  C.  B.  Hill,  and  Mrs.  George  Davidson. 

At  the  Coast  and  Geodetic  Station  on  Mount  Diablo,  Cal.,  observations  of  the  Transit  were 
made  by  Mr.  Justin  P.  Moore,  vice  president  of  the  California  Academy  of  Sciences. 

Detiuled  reimrts  of  the  observations  at  the  California  stations  are  included  in  the  full  report 
of  Assistant  Davidson,  which  has  been  transmitted  to  the  Superintendent  and  to  the  President  of 
the  Transit  of  Venus  Commission. 

Reference  will  be  ma<le  later  under  the  heading  of  this  section  to  the  occupation  of  Mount 
Tamalpais  and  to  other  duty  in  the  field  and  in  the  ofifice  executed  by  the  party  of  Assistant 
Davidson. 

Completion  of  the  supplementary  survey  of  the  San  Francisco  Peninsula. — As  stated  in  my  last 
annual  report,  the  supplementary  to[)ographical  survey  of  the  San  Francisco  Peninsula,  which 
had  been  committed  to  the  charge  of  Assistant  Louis  A.  Sengteller,  was  nearly  completed  at  the 
beginning  of  the  present  fiscal  year.  A  hydrographic  examination  of  the  city  front  of  San  Fran¬ 
cisco  and  of  Oakland  Creek  and  its  approaches  was  in  progress  at  the  end  of  June  and  was  finished 
early  in  July,  1882.  With  this,  it  was  deemed  that  all  necessary  work  bad  been  accomplished. 

The  hydrographic  sheet  was  finished  at  the  San  Francisco  subofiice  by  Mr.  Ferdinand  West- 
dabl,  draughtsman,  under  Assistant  SengtellePs  direction,  and  transmitted  to  Washington  about 
the  middle  of  August. 

Duty  subsequently  assigned  to  Assistant  Sengteller  will  be  referred  to  under  the  heading  of 
Section  XI. 

Determinations  of  the  force  of  gravity  and  of  relative  magnetic  intensity  at  San  Francisco^  Cal.^ 
in  connection  with  similar  determinations  to  he  made  at  Point  Barrow^  Alaska. — In  furtherance  of 
plans  initiated  during  the  preceding  year,  by  virtue  of  which  the  Coast  and  Geodetic  Survey  co¬ 
operated  with  the  Signal  Service  in  establishing  a  station  of  the  International  Polar  Commission  at 
Point  Barrow,  Alaska,  Mr.  R.  A.  Marr,  Acting  Assistiint,  was  directed  in  May,  1883,  to  proceed  to 
San  Fiuncisco,  Cal.,  and  thence  to  Point  Barrow  with  the  Signal  Service  ^lief  Expedition,  ap- 
X>ointed  to  sail  from  the  former  port  in  June,  1883. 

Before  leaving  San  Francisco  Mr.  Marr  was  instructed  to  swing  his  pendulum  (Peirce  No.  4) 
at  such  station  as  should  be  selected  by  Assistant  Davidson  as  a  permanent  pendulum  station,  and 
to  vibrate  the  magnet  of  his  magnetometer  on  several  days  with  a  view  of  determining  the  relative 
horizonal  intensity  between  San  Francisco  and  Point  Barrow. 

Six  sets  of  oscillations  were  obtained  for  the  gravity  determinations  at  the  pendulum  station, 
corner  of  Clay  and  Octavia  streets,  a  pier  having  been  set  up,  and  a  small  building  constructed  for 
that  purpose.  The  magnet  of  magnetometer  No.  6  was  vibrated  upon  four  successive  days  at  the 
Presidio  Magnetic  Station. 

On  the  16th  of  June  Mr.  Marr  left  San  Francisco  on  the  schooner  Leo  for  Ooglaamie,  Point 
Barrow,  Alaska. 

Determinations  of  the  force  of  gravity  at  San  Francisco  in  connection  with  similar  determinations 
at  the  Transit  of  Venus  Station  in  New  Zealand^  and  at  stations  in  Australia  and  Eastern  Asia. — 
Assistant  Edwin  Smith,  who  had  been  in  charge  of  the  party  for  the  observation  of  the  Transit  of 
Venus  at  Auckland,  New  Zealand,  and  by  whom  had  been  made  sets  of  observations  with  the 
Kater  invariable  pendulums  at  the  Transit  of  Venus  Station  and  at  other  stations  in  the  east, 
arrived  at  San  Francisco  with  his  assistant,  Prof.  H.  S.  Prichett,  on  the  31st  of  May,  1883.  He 
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brought  with  him  the  Eater  pendulums,  to  be  swung,  in  accordance  with  instructions,  at  the 
pendulum  station  selected  by  Assistant  Davidson  at  the  corner  of  Clay  and  Octavia  streets,  San 
Francisco.  Having  rendered  some  aesistaiice  to  Mr.  Marr,  whose  prospective  work  in  Alaska  has 
just  been  referred  to,  Mr.  Smith  swung  the  three  Eater  pendulums  continuously  from  June  20  to 
June  26,  observations  for  time  being  made  on  each  night.  Professor  Prichett  aide<l  in  the  work 
until  his  detachment  June  22,  after  which  Mr.  Smith  had  the  aid  of  Assistant  E.  F.  Dickins. 

Further  reference  is  made  to  the  valuable  comparative  determinations  of  gravity  obtained  by 
means  of  these  pendulums  in  Part  I  of  this  repoYt,  under  the  heading  of  Special  Scientific  Work,^ 
and  again  towards  the  close  of  Part  II,  under  the  heading  “Special  Operations.^ 

Tidal  observdUions  icith  self-registering  tide-gauge  continued  at  Saucelito,  near  San  Francisco  Bay 
entrance. — The  self-registering  tide-gauge  at  Saucelito,  just  inside  of  the  entrance  to  the  bay  of  San 
Francisco,  has  been  run  very  successfully  and  without  interruption  by  Mr.  E.  Gray.  The  work 
has  been  done  under  the  direction  of  Assistant  Davidson,  who  transferred  the  gauge  and  the  datum 
plane  in  1877  from  the  Fort  Point  Station,  where  tidal  observations  had  been  continued  for  about 
twenty -three  years.  This  datum  plane  has  been  adopted  as  a  plane  of  reference  by  the  city  of  San 
Francisco,  the  State  Board  of  Harbor  Commissioners,  and  the  railroad  companies.  Constant 
application  is  made  for  data  from  the  observations. 

The  earthquake  waves  firom  the  great  Java  earthquake  were  reported  from  this  tidal  station 
before  any  notice  of  earthquake  or  volcanic  eruption  had  been  made  known. 

Occupation  of  a  station  of  the  primary  triangulation  north  of  San  Francisco  Bay. — In  continua¬ 
tion  of  the  primary  triangulation  north  of  San  Francisco  Bay,  and  to  complete  the  series  of  direc¬ 
tions  in  the  Davidson  quadrilaterals  coming  from  the  Yolo  Base  Line,  Assistant  George  Davidson 
had  made  arrangements,  at  the  beginning  of  the  fiscal  year,  for  the  occupation  of  Mount  Tamalpais. 
As  mentioned  in  my  last  annual  report,  the  station  was  prepared  for  occupation  by  Subassistant 
Pratt,  and  upon  Mr.  Davidson’s  arrival,  August  24,  observations  were  begun. 

The  work  included  a  full  series  of  horizontal  directions  upon  seven  main  stations  and  four 
primary  and  secondary  stations.  One  of  these  was  the  dome  of  the  Lick  Observatory  at  Mount 
Hamilton;  observations  from  Sierra  Marina  will  determine  its  geographical  iK>8ition. 

With  reference  to  the  weather  experienced  at  Mount  Tamalpais  and  the  methods  of  observa¬ 
tion,  &c.,  some  extracts  from  Assistant  Davidson’s  report  are  given: 

“The  season  was  exceptionally  unfavorable  for  triangulation,  the  worst  I  have  met  with  for 
many  years.  The  smoky  atmosphere  was  persistent  to  four  thousand  or  five  thousand  feet  eleva¬ 
tion;  the  winds  at  the  height  of  our  station  were  rarely  strong,  and  the  smoke  was  seldom  cleared 
away.  For  days  and  days  it  was  frequently  impossible  to  see  over  five  miles.  1  never  saw  the 
signal  on  Rocky  Mound,  distimt  only  nineteen  and  one-half  miles,  and  finally  had  to  use  a  helio-' 
trope  there.  The  smallest  heliotrope  I  used  daring  the  season  w^as  three  inches  square;  six  inches 
square  failed  to  penetrate  forty  miles  in  what  was  the  medium  condition  of  the  smoke.  This 
smoke  comes  from  the*  burning  forests  in  the  north  and  in  the  Sierra  Nevada,  and  from  the  burn¬ 
ing  of  the  high  grain  stubble  of  the  many  valleys.  The  fogs  below  us  were  usually  one  thousand 
two  hundred  to  one  thousand  six  hundred  feet  deep,  and  when  they  rose  higher  they  seemed  to 
increase  the  trouble  by  creating  a  bright  haze.  When  the  fogs  would  clear  from  the  valleys  and 
variable  winds  blow,  the  heliotrope  signals  would  appear  as  flames  or  boiling  objects  of  thirt^'-five 
to  fifty  seconds  diameter. 

“The  total  number  of  observations  upon  the  main  stations  is  nine  hundred  and  forty-two  in 
twenty-three  positions  of  the  instrument,  the  plan  involving  two  observations  in  each  position ; 
broken  series  necessarily  increased  the  number  on  some  stations.  The  number  of  ocular  x>ointings 

three  thousand  five  hundred  and  fifty. 

“For  my  initial  direction  I  used  Mount  Diablo,  thirty-eight  miles  distant,  observing  ufmn  it 
iu  eonnection  with  the  azimuth  observations.  In  all  of  these  observations  I  used  the  ocular 
nucrometer  readings;  the  heliotropes  were  frequently  twenty,  twenty-five,  and  thirty  seconds  in 
^>Mieter,  very  irregular,  and  boiling  or  flaming  without  any  nucleus;  when  smaller,  jumping  five  to 
^  seconds  each  side  of  the  cross  hairs,  or  slowly  moving  five  seconds,  so  slowly  that  I  could  not 
decide  sometimes  where  the  mean  lay.  Without  using  the  ocular  micrometer  to  coiTect  the  initial 
pointing  1  should  frequently  have  been  compelled  to  fiorego  observing,  and  thus  protract  the  work. 
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In  its  use  1  feel  a  certainty  and  confidence  which  have  greatly  impressed  me  with  the  value  of  the 
method,  and  the  results  confirm  my  judgment.  Even  when  all  the  signals  are  showing,  the  method 
has  never  prevented  me  from  making  all  the  observations  necessary  at  any  morning  or  afternoon 
work.^ 

For  azimuth,  observations  were  made  upon  B.  A.  C.  4165  at  western  elongation,  and  a  Urs. 
Min.  at  eastern  elongation,  the  position  of  the  instrument  being  changed  for  each  star.  From 
Mount  Tamalpais  the  light  of  the  six-inch  plano-convex  azimuth  lens  at  Mount  Diablo  (thirty  eight 
miles  distant)  was  frequently  visible  to  the  naked' eye,  and  was  sometimes  observed  through  mod¬ 
erate  smoke.  The  ocular  micrometer  readings  were  used  on  the  Mount  Diablo  light,  but  not  on 
the  star.  At  the  close  of  each  night’s  work  the  direction  of  the  light  on  the  S.  E.  Farallon  was 
observed. 

For  azimuth  two  hundred  and  sixty-sCven  observations  were  made  on  the  mark  and  three 
hundred  and  seventy-six  on  the  stars.  The  number  of  ocular  pointings  was  one  thousand. 

For  time  and  latitude,  the  observations  were  made  by  Subassistant  J.  F.  Pratt,  with  mendian 
instrument  No.  1  and  zenith  telescope  No.  1.  For  latitude,  twenty-eight  pairs  of  stars  were  observed 
on  an  average  of  seven  nights,  and  for  time,  two  hundred  and  forty-two  observations  were  made  on 
twenty-two  nights.  The  usual  observations  for  instrumental  constants  were  made. 

Subassistant  E.  F.  Dickius  was  assigned  to  duty  in  Mr.  Davidson’s  party  on  the  29th  of  July. 
He  assisted  in  the  preparations  for  field-work,  examined  several  main  triangulatiou  stations  and 
posted  the  heliotropers,  set  up  the  azimuth  lens  at  Mount  Diablo,  and  observed  the  vertical  angles 
to  all  of  the  main  stations.  For  this  purpose  four  hundred  and  twenty-six  double  zenith  distances 
were  observed  upon  eight  objects. 

At  this  station  Assistant  Davidson  and  Subassistant  Pratt  observed  upon  the  great  comet  of 
1882,  making  meridian  observations  for  right  ascension  and  declination  on  three  days,  and  subse¬ 
quently  a  large  number  of  observations  for  altitude  and  azimuth. 

Mr.  C.  B.  Hill  kept  the  records  of  observation  of  horizontal  directions  and  of  azimuths,  and 
aided  Mr.  Davidson  and  his  assistants  in  the  current  work  of  the  party.  By  the  9th  of  October, 
all  observations  needed  at  Mount  Tamalpais  were  completed.  It  had  been  expected  to  occupy  Sierra 
Marina  as  the  next  station  in  the  series,  but  the  delays  caused  by  bad  weather,  and  the  necessity 
of  beginning  at  once  preparations  for  the  organization  of  the  party  to  observe  the  Transit  of  Venus 
at  a  station  in  New  Mexico,  made  a  postponement  of  that  occupation  unavoidable. 

Full  reference  is  made  in  Part  I  of  this  report,  and  under  the  heading  of  Section  XVI  in  this 
part,  to  the  observation  of  the  Transit  under  the  direction  of  Assistant  Davidson. 

After  his  return  from  that  duty  early  in  1883  to  the  close  of  the  fiscal  year  he  was  occupied  in 
’  the  preparation  of  his  report  upon  the  observation  of  the  Transit,  in  the  completion  of  his  “Field 
Catalogue  of  1278  Time  and  Circumpolar  Stars,”  and  in  the  compilation  of  material  for  a  new  edi¬ 
tion  (the  fourth)  of  the  Coast  Pilot  of  California,  Oregon,  and  Washington  Territory.  The  great 
amount  of  new  material  available  since  the  publication  of  the  edition  of  186d*Las  made  it  necessary 
to  rewrite  this  Directory,  and  the  usual  office  duties  have  retarded  its  speedy  completion.  The  first 
part,  comprising  the  coast  from  San  Diego  to  San  Francisco,  will  be  put  in  print  whilst  the  second 
part  is  in  preparation. 

In  answering  calls  for  information  upon  the  suboffice  at  San  Francisco,  Assistant  Davidson 
had  the  aid  of  Messrs.  Ferdinand  Westdahl  and  C.  B.  Hill;  the  former  aided  also  in  Coast  Pilot 
work,  and  the  latter  in  general  office-work  and  at  the  observatory. 

During  the  year,  assistance  was  rendered  by  Assistant  Davidson  to  the  parties  of  Assistant 
Smith  and  of  Mr.  Preston  and  Mr.  Marr  in  making  their  pendulum  experiments  at  the  Lafayette 
Park  station,  where  a  temporary  building  bad  been  erected  for  this  work  and  for  comparing  base- 
bars. 

Oontinuation  of  ths  hydrographic  survey  in  the  vicinity  of  Point  Arena^  Cal. — Early  in  July, 
1882,  Lieut.  W.  T.  Swinburne,  U.  S.  N.,  Assistant  Coast  Survey,  was  instructed  to  make  ready  for 
sea  the  steamer  McArthur  under  his  command,  and  to  proceed  to  the  vicinity  of  Point  Arena,  Cal.^ 
in  order  to  make  a  hydrographic  survey  in  continuation  of  that  made  by  his  party  during  the  pre¬ 
ceding  season.  To  this  survey  between  Bodega  Bay  and  Point  Arena,  reference  was  made  in  my 
last  annual  report. 
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The  hydrography  execated  between  October  5  and  November  23,  1882,  extends  from  Point 
Arena  to  Salmon  Point,  and  is  comprised  in  three  sheets  on  a  scale  of  1-10,000,  ranging  in  latitude 
from  38°  55'  to  39^  13'  north,  and  in  longitude  from  123^  40'  to  123^  49'  west  of  Greenwich.  Sta- 
tiatics  of  the  work  are: 

Miles  run  in  sounding  .  ^  .  312 

Angles  measured  . .  . .  1, 170 

Number  of  soundings .  . .  6, 458  • 

In  this  work  Lieutenant  Swinburne  had  the  aid  of  Lieuts.  J.  B.  Milton  and  W.  P.  Elliott,  U.  S. 
N.,  and  of  Master  F.  H.  Lefavor,  U.  S.  N. 

Other  service  performed  in  the  McArthur  by  Lieutenant  Swinburne  and  by  his  successor  in 
command,  Lieut.  E.  D.  Taussig,  is  reported  under  the  heading  of  this  section. 

Hydrographic  survey  in  the  vicinity  of  Mendocino  City^  Cal. — In  May,  1883,  Lieut.  E.  D.  Taus- 
eig,  U.  S.  N.,  Assistant  Coast  Survey,  was  directed  to  take  command  of  the  steamer  McArthur, 
relieving  Lieut.  W.  T.  Swinburne;  and  after  making  the  vessel  ready  for  sea  w'as  instructed  to 
proceed  to  the  vicinity  of  Mendocino  City,  Cal.,  and  make  a  hydrographic  survey  in  accordance 
with  a  scheme  to  be  sent  to  him  from  the  office.  The  progress  of  this  work  will  be  stated  in  my 
next  annual  report. 

Continuation  of  the  primary  triangulation  of  the  north  coast  of  California. — The  scheme  for  the 
extension  of  the  triangulation  of  the  north  coast  of  California  presented  by  Assistant  A.  F.  Rod¬ 
gers  as  the  result  of  his  reconnaissance  of  the  previous  year  having  been  accepted,  he  was  instructed 
in  July,  1882,  to  occupy  the  stations  in  the  order  deemed  best  as  soon  as  the  resumption  of  the 
work  became  practicable. 

Having  organized  his  party  for  the  field,  he  established  his  camp  upon  King  Peak,  Humboldt 
County,  California,  a  mountain  of  about  four  thousand  one  hundred  feet  in  height,  and  began 
observations.  This  station  forms  a  quadrilateral  with  the  primary  stations  Great  Caspar,  Sanhe¬ 
drim,  and  Lassie  to  the  south  and  east,  and  another  quadrilateral  with  Bear  Ridge,  Mad  River 
Summit,  and  Lassie  to  the  north  and  east.  (See  Sketch  No.  17.) 

The  season  proved  exceptionally  unfavorable  on  account  of  smoke  and  fog,  the  former  being 
so  dense  that  for  days  at  a  time  not  even  the  outlines  of  mountains  four  or  five  miles  distant  were 
visible.  This  constant  prevalence  of  smoke,  more  or  less  dense,  during  the  months  when  access 
to  the  elevated  peaks  of  the  north  coast  range  is  practicable,  presents  a  serious  obstacle  to  the 
satisfactory  progress  of  the  primary  triangulatiou,  and  some  method  of  overcoming  it  remains  to 
be  devised. 

All  of  the  observations  of  horizontal  directions  and  vertical  angles  desired  were  obtained  at 
King  Peak  by  the  28th  of  October,  and  arrangements  were  at  once  begun  by  Assistant  Rodgers 
for  the  occupation  of  “  Lassie,’^  a  station  six  thousand  two  hundred  feet  in  height.  Part  of  t^le 
equipments  had  been  packed  down  the  mountain  trail,  when  a  storm  of  rain,  hail,  and  snow  came 
on,  which,  for  severity  and  duration,  exceeded  any  that  Mr.  Rodgers  had  experienced  during 
twenty-five  years  of  camp  life.  He  was  storm  bound  with  his  party  for  ten  days  at  King  Peak. 
After  the  storm  abated,  it  was  found  impracticable  to  approach  ‘‘Lassie^;  hence  the  occupation  of 
that  station  was  necessarily  deferred  to  another  season. 

Assistant  Rodgers  expresses  his  high  appreciation  of  the  services  of  Assistant  Stehman  Forney 
who  aided  him  in  the  field  work  at  King  Peak,  and  subsequently  in  the  revision  of  the  record: 
and  in  the  computations  of  results.  In  this  duty,  and  in  collating  the  original  field-notes  relatini 
to  descriptions  of  stations  of  the  north  coast  tertiary  triangulation,  Messrs.  Rodgers  and  Fornej 
w  ere  occupied  at  the  suboffice  in  San  Francisco  until  the  close  of  the  fiscal  year. 

SECTION  XI. 

OREGON  AND  WASHINGTON  TERRITORY,  INCLUDING  COAST,  INTERIOR  BAYS,  PORTS,  AND  RIVERS. 

(Sketches  Nos.  2, 17,  and  18.) 

Triangulation  and  topography  of  the  Umpquah  River  and  approaches^  Dreg. — In  accordance  with 
instructions  received  toward  the  close  of  July,  1882,  Assistant  L.  A.  Sengteller  left  San  Francisco 
S.  Ex.  29 - 8 
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August  11  to  begin  a  survey  of  the  Unipquah  River,  Oreg.  This  is  the  largest  stream  which 
enters  the  Pacific  between  the  Sacramento  and  Columbia  Rivers.  A  preliminary  survey  of  the 
entrance  was  published  in  1854. 

Through  the  kindness  of  the  Coos  Bay  Steamship  Company,  Mr.  Seiigteller  and  his  party  were 
landed  at  Gardiner,  on  the  Umpquah  River,  August  15,  and  the  next  morning  he  established  his 
camp  at  Winchester  Bay,  near  the  mouth  of  the  river. 

♦Field  operations  were  begun  by  locating  a  preliminary  base  upon  the  sand  dunes  lying  upon 
the  north  bank  of  the  river  and  extending  from  the  mouth  northward.  Pending  the  arrival  of  the 
subsidiary  base  apparatus,  a  measurement  of  the  base  was  inmle  with  steel  tape.  Observations 
of  horizontal  angles  were  then  begun,  a  sufiicient  number  of  triaugulation  stations  having  been 
established;  and  about  the  middle  of  September  the  topography  of  the  shores  of  the  river  and 
approaches  was  commenced.  In  October  the  base  line,  one  thousand  one  hundred  and  ninety-two 
meters  in  length,  was  measured  with  the  subsidiary  base  apparatus.  Observations  of  horizontal 
angles  and  plane-table  work  were  continued  till  November  17,  when  fiehl  operations  were  closed. 

Assistant  Sengteller  remarks  that  in  crossing  the  bar  all  sailing  vessels  are  now  towed  in  and 
out  by  powerful  tugs,  practically  removing  the  dangers  attendant  upon  passing  a  narrow  channel 
.with  strong  currents  and  usually-  heavy  swells.  Both  the  bar  and  entrance  are  constantly  shifting, 
but  at  the  time  of  his  survey  could  be  safely  crossed,  except  in  rough  weather,  by  vessels  drawing 
thirteen  to  fourteen  feet  water.  The  river  is  navigable  to  Gardiner,  a  large  mill  site,  about  seven 
miles  above  its  mouth,  for  any  vessel  which  can  cross  the  bar,  while  to  Scottsburg,  which  is  prac¬ 
tically  the  head  of  navigation,  and  twenty-five  miles  above  its  mouth,  seven  feet  may  be  carrie<l. 

About  a  mile  above  Gardiner  a  large  tributary — Smith  River — empties  into  the  Umpquah, 
affording  about  the  same  advantages  of  navigation  as  the  main  river. 

.  At  the  beginning  of  the  season  dense  smoke  from  the  many  forest  fires  raging  along  the  coast 
materially  impeded  the  progress  of  the  work,  and  towards  the  close  delays  occurred  owing  to 


heavy  and  protracted  rains. 

The  statistics  of  the  partly  completed  survey  are: 

Number  of  angles  measured .  186 

Number  of  observations  made .  3, 713 

Miles  of  ocean  shore  line  surveyed .  4 

Miles  of  shore  line  of  rivers  and  streams  surveyed .  11 

Miles  of  trails  surveyed .  5 

Area  of  topography  in  square  miles .  6 


After  disbanding  his  field  party  Assistant  Sengteller  proceeded  to  San  Francisco,  and  was 
occupied  until  the  close  of  the  fiscal  year  in  the.  preparation  and  completion  of  the  records  and 
results  of  his  field-work.  He  will  resume  the  U mi^quah  River  survey  at  the  earliest  date  practicable. 

Continuation  of  the  survey  of  the  Columbia  River  and  tributaries. — At  the  beginning  of  the  fiscal 
year  Assistant  Cleveland  Rockwell  was  engaged  in  making  a  topographical  survey  of  the  Columbia 
River  lowlands  between  Saint  Helens  and  the  mouth  of  the  Willamette.  About  three-fourths  of 
the  work  was  completed  by  the  28th  of  October,  when  field  operations  closed. 

Mr.  Rockwell  was  then  directed  to  report  for  duty  at  the  suboffice  in  San  Francisco,  and  was 
engaged  there  until  June  in  inking  and  duplicating  records  of  field-work.  Early  in  that  mouth  he 
was  instructed  to  proceed  to  Portland,  Oreg.,  preparatory  to  resuming  charge  of  the  Columbia 
River  survey.  The  progress  of  that  work  and  of  other  examinations  and  surveys  assigned  to 
Assistant  Rockwell  will  be  stated  in  my  next  annual  report. 

HydrOgra^phic  surveys  of  Qrafs  Harbor  and  in  the  Straits  of  Fuca  and  Admiralty  Inlet. — Having 
received  the  requisite  instructions,  Lieut.  T.  Dix  Bolles,  U.  S.  N.,  Assistant  Coast  Survey,  pro¬ 
ceeded  with  his  party,  organized  on  board  of  the  schooner  Earnest,  to  makj^  a  hydrographic  survey 
near  Cape  Partridge,  at  the  entrance  to  Puget  Sound.  He  was  also  directed  to  make  such  addi¬ 
tional  soundings  between  Point  Partridge  and  New  Dungeuess  as  were  needed  to  complete  the 
hydrography,  including  that  of  Dallas  Bank. 

A  hydrographic  sheet,  scale  1-20,000,  including  in  its  limits  a  distance  of  one  mile  west  of  New 
Dungeness  and  three  miles  east  of  Point  Partridge,  was  begun  on  the  28tb  of  August,  1882,  and 
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finished  about  the  middle  of  December.  A  plane  of  reference  for  the  soundings  was  obtained  by 
observadoDS  of  tides  at  Port  Discovery  and  at  Port  Townsend.  Upon  the  completion  of  this  work 
the  vessel  was  laid  up  for  the  winter. 

In  April,  1883,  Lieutenant  Bolles  was  directed  to  reorganize  his  party  on  board  of  the  Earnest, 
and,  as  soon  as  the  weather  would  permit,  to  proceed  to  Gray^s  Harbor,  Wash.  T.,  and  to  Tilla¬ 
mook  Bay,  Oreg.,  for  the  purpose  of  making  resurveys  of  the  bars  and  as  much  of  the  harbors  as 
might  be  found  necessary  to  correct  and  complete  the  charts  of  those  localities.  These  resurveys 
were  begun  at  Gray^s  Harbor  May  28,  and  the  party  was  still  occupied  in  that  harbor  at  the  close 
of  the  fiscal  year. 

During  the  year  ending  June  30, 1883,  the  statistics  of  work  reported  by  the  commander  of  the 
Earnest  are  as  follows : 

Miles  run  in  sounding . . .  274 

Angles  measured .  . .  1, 599 

Number  of  soundings .  4, 212 

Lieutenant  Bolles  had  the  aid  of  Ensign  J.  N.  Jordan,  U.  N. 

Continuation  of  the  triangulation  of  MooWs  Canal,  Puget  Sound,  Wash.  T. — Por  the  more 
economical  and  effective  prosecution  of  the  survey  of  Hood^s  Canal  and  other  waters  in  Puget 
Sound,  the  construction  of  a  steam  launch  had  been  ordered.  At  the  beginning  of  the  fiscal  year 
Assistant  J.  J.  Gilbert,  under  orders  to  continue  the  triangulation  of  Hood^s  Canal,  was  at  Seattle, 
Wash.  T.,  acting  as  iusi>ector  on  behalf  of  the  United  States  of  the  work  upon  the  launch. 

Early  in  September  the  steam  launch,  the  Fuca,  was  in  readiness,  and  Assistant  Gilbert, 
having  organized  his  party  on  board  of  her,  began  the  triangulation,  starting  from  the  last  two 
stations  established  by  Assistant  Ellicott  in  1881.  The  season,  though  sometimes  rainy  and  often 
foggj'  and  cloudy,  was  upon  the  whole  a  favorable  one,  and  by  November  3  the  triangulation  of 
the  canal  was  completed  to  its  head. 

Assistant  Gilbert,  in  pursuance  of  instructions,  then  proceeded  to  Port  Townsend  and  marked 
a  new  station  to  take  the  place  of  the  old  astronomical  station  on  Point  Hudson,  the  site  of  which 
has  been  covered  by  recent  improvements.  The  new  station  was  referred  to  the  old,  and  a  descrip¬ 
tion  of  it  made. 

Having  disbanded  his  party  for  the  winter.  Assistant  Gilbert  laid  up  the  Fuca  at  Olympia, 
Wash.  T.  (she  was  afterward  removed  to  Port  Townsend),  and  left  for  San  Francisco,  where  he 
roi>orted  for  duty,  as  directed,  to  Assistant  George  Davidson,  and  was  assigned  to  service  in  con¬ 
nection  with  the  Transit  of  Venus  party  of  observation  in  charge  of  that  officer.  Mr,  Gilbert’s 
^ork  in  this  connection  is  referred  to  under  the  heading  of  Sections  X  and  XYI. 

After  the  completion  of  this  field  duty  in  December,  and  until  the  close  of  the  fiscal  year. 
Assistant  Gilbert  remained  attached  to  the  party  of  Mr.  Davidson,  and  was  employed  in  office-work 
relating  to  the  computation  of  the  observations  for  time  and  longitude  in  connection  with  the 
transit,  and  in  the  computations  of  his  triangulatiou  of  Hood’s  Canal.  He  made  also  a  computa¬ 
tion  of  the  latitude  of  Mount  Tamalpais  from  observations  made  by  Subassistant  Pratt  in  1882, 
wader  Assistant  Davidson’s  direction. 

All  of  the  records  and  computations  of  the  Hood’s  Canal  work  have  been  forwarded  to  the 


oflSce.  Following  are  the  statistics: 

Number  of  angles  measured . .  .  . .  264 

Number  of  observations  made . .  .  1, 643 

Number  of  secondary  readings .  . . . . .  107 

Number  of  geographical  positions  determined .  52 


SECTION  XII. 

ALASKA,  INCLUDING  THE  COAST  AND  THE  ALEUTIAN  ISLANDS.  (Sketch  No.  19.) 

Continuation  of  the  hydrographic  reconnaissance  of  the  shoreline  and  harbors  of  Southeastern 
Alaska. — In  pursuance  of  instructions  directing  as  early  a  resumption  in  the  fiscal  year  as  practicable 
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of  the  hydrographic  surveys  in  the  waters  of  Southeastern  Alaska,  Lieut.  Commander  H.  E.  Nichols, 
U.  S.  N.,  Assistant  Coast  Survey,  had  brought  the  steamer  Hassler,  under  his  command,  to  an 
anchorage  at  the  north  end  of  Mary  Island,  Revillagigedo  Channel,  on  the  6th  of  July,  1882.  His 
working  parties  were  immediately  organized,  astronomical  observations  were  made,  a  base-line  was 
measured  on  Mary  Island,  and  the  triaugulation,  sketching-in  of  shore- line,  and  the  hydrography 
begun. 

On  August  3  the  anchorage  was  shifted  to  Hassler  Harbor;  at  this  station  also  astronomical 
observations  were  made,  and  the  work  was  carried  on  from  here  until  September  27,  when  the 
anchorage  was  shifted  to  Ward  Cove. 

The  work  of  the  survey  of  Revillagigedo  Channel  from  Foggj’  Point  to  Point  Higgins  was 
completed  October  6,  and  on  that  day  the  Hassler  left  Ward  Cove  for  Port  Wrangel,  anchoring 
that  night  in  Solstoi  Bay,  which  was  sketched  and  a  few  soundings  taken;  the  next  night  an 
anchorage  was  made  in  Steamer  Bay,  which  was  also  sketched  and  sounded,  and  on  October  8  the 
Hassler  anchored  in  Port  Wrangel  Harbor.  A  plane-table  survey  of  this  harbor  was  made  with 
numerous  soundings.  It  was  Lieutenant-Commander  Nichols’  intention  to  carry  this  survey  around 
Point  Highfleld  in  order  to  settle  a  disputed  point  regarding  its  latitude.  Bad  weather,  however, 
compelled  the  postponement  of  this  part  of  the  work,  and  the  original  sheet  has  been  retained  on 
board  till  another  season. 

Having  renewed  his  supply  of  coal  at  Port  Wrangel,  Lieutenant-Commander  Nichols  steamed 
to  Port  Wrangel  Straits  October  21,  and  anchored  there  to  verify  the  astronomical  observation  of 
1881;  then  passing  through  the  straits  he  entered  Portage  Bay,  of  which  he  made  a  complete  survey. 
Leaving  Portage  Bay  November  6,  he  anchored  the  same  night  in  Port  Houghton,  which  was 
sketched;  a  few  soundings  also  were  taken.  Returning  by  way  of  Wrangel  Straits  the  Hassler 
came  to  anchor  off  Port  Wrangel  November  10.  Some  additions  were  made  to  the  partly  completed 
survey  of  that  port,  but  the  weather  became  too  stormy  for  the  advantageous  prosecution  of  the 
work,  and  on  the  20th  of  November  Lieutenant-Commander  Nichols  started  on  his  return  to  San 
Francisco,  stopping  at  Esquimalt  for  astronomical  observations,  and  at  Departure  Bay  for  coal, 
and  arriving  at  San  Francisco  December  20. 

During  the  winter  the  party  of  Lieutenant-Commander  Nichols  was  engaged  in  office  work, 
and  the  steamer  was  under  repairs.  Towards  the  close  of  March,  in  pursuance  of  instructions  to 
resume  the  survey  of  the  coast-line  and  inland  waters  of  Southern  Alaska,  the  hydrographic  party 
on  board  of  the  Hassler  was  reorganized,  and  towards  the  close  of  May,  1883,  Lieutenant-Com¬ 
mander  Nichols  had  begun  a  hydrographic  survey  the  in  vicinity  of  Cape  Fox.  This  survey  was 
continued  throughout  the  month  of  June,  and  will  be  connected  with  work  of  the  previous  season. 
A  report  of  this  and  other  surveys  is  necessarily  deferred  until  my  next  annual  report.  For  the 


season  of  1882,  the  statistics  are: 

Number  of  astronomical  stations  occupied .  7 

Number  of  magnetic  stations  occupied .  2 

Number  of  tidal  stations  established . . .  6 

Number  of  angles  measured  in  triangulation .  2, 679 

Miles  run  in  sounding . . .  476 

Angles  measured .  . . .  3,153 

Number  of  soundings . .  .  7, 910 


The  following-named  officers,  attached  to  the  Hassler,  rendered  effective  service  in  the  work 
of  the  party:  Ensigns  F.  W.  Coffin,  C.  F.  Pond,  S.  E.  Woodworth,  W.  V.  Bronaugh,  and  F.  M. 
Bostwick,  U.  S.  N.  The  observations  for  time,  latitude,  and  azimuth  were  made  by  Mr.  Fremont 
Morse,  of  the  Coast  and  Geodetic  Survey. 

Acknowledgment  has  been  made  by  the  Alaska  Salmon  Packing  and  Fur  Company,  through 
its  secretary,  Mr.  David  Wilder,  for  valuable  information  furnished  to  the  company  by  Lieutenant- 
Commander  Nichols,  with  my  sanction.  His  examination  of  Naha  Bay,  where  the  fisheries  of  this 
company  are  located,  and  his  charts  of  that  vicinity,  proofs  of  which  were  furnished  to  Mr.  Wilder, 
enabled  the  company  to  decide  upon  the  proper  point  for  building  a  new  wharf  at  which  large 
steamers  might  load  with  safety. 
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Tidal  observations  continued^  with  self-registering  tide-gauge^  at  Saint  Paul,  Kadiak  Island^ 
Alashi,^T\iQ  Belf-re^stering  tide  gauge  at  the  town  of  Saint  Paul,  in  the  island  of  Katliak,  Alaska, 
has  made  a  continuous  record  to  date.  At  the  outset  of  the  work,  Mr.  W.  J.  Fisher,  the  observer, 
was  folly  instructed  by  Assistants  Davidson  and  Colonna,  and  through  the  liberality  and  courtesy 
of  the  Alaska  Commercial  Company  he  erected  the  tidal  house  and  gauge  on  the  company’s  wharf. 
The  carves  and  tabulated  results  have  been  very  satisfactory ;  the  meteorological  record  is  valuable 
in  giving  the  percentage  of  cloudy  weather,  the  rainfall,  &c.  Sketches  of  the  localities  adjacent 
have  been  made  by  the  observer.  The  work  is  under  the  direction  of  Assistant  Davidson. 

The  earthquake  waves  of  the  great  Java  earthquake  were  exhibited  upon  the  tidal  curve  at 
this  station,  but  not  so  markedly  or  distinctly  as  upon  the  record  of  the  San  Francisco  gauge. 

Determinations  of  the  force  of  g^*avity^  and  relative  magnetic  intensity  at  Point  BarroWj  Alaska. — 
Reference  has  already  been  made  under  the  heading  of  Section  X  to  the  co  operation  of  the  Coast 
and  Geodetic  Survey  with  the  Signal  OflQce  in  the  establishment  of  a  station  of  the  Inter¬ 
national  Polar  Commission  at  Point  Barrow,  Alaska,  and  to  the  observations  for  the  determination 
of  gravity  and  of  relative  magnetic  intensity  at  San  Francisco,  Cal.,  made  by  Mr.  B.  A.  Marr,  Act¬ 
ing  Assistant,  previous  to  his  departure  for  Point  Barrow. 

Mr.  Marr  will  transmit  full  reports  of  the  observations  made  by  him  at  stations  en  route  to 
Point  Barrow  and  after  his  arrival  there.  These  will  be  the  subject  of  mention  in  my  next  annual 
report.  He  left  San  Francisco  June  16,  1883. 

Longitude  of  Point  Barrow^  Alaska. — The  station  of  the  International  Polar  Commission  at 
Point  Barrow  was  visited  during  the  summer  of  1882  by  a  relief  expedition  under  the  command 
of  Lieutenant  Powell,  of  the  Signal  Service.  Advantage  was  taken  of  this  trip  to  determine  as 
closely  as  practicable  the  longitude  of  the  Point  Barrow  Station  by  the  transportation  of  chronom¬ 
eters.  Observations  for  time,  and  comparisons  of  the  four  chronometers  used,  were  made  June  19, 
20,  and  21, 1882,  by  Messrs.  F.  Westdahl  ahd  C.  B.  Hill,  of  the  Coast  and  Geodetic  Survey,  at  the 
Lafayette  Park  Observatory  in  San  Francisco.  The  rates  were  again  determined  by  observations 
at  Plover  Bay  and  at  Point  Barrow  on  both  the  outward  and  return  voyages  by  Lieutenant  Powell, 
and  finally  by  observations,  October  27  and  28,  on  the  arrival  of  the  expedition  at  San  Francisco. 

On  account  of  very  unfavorable  weather  at  the  Plover  Bay  and  Point  Barrow  Stations,  but 
partial  observations  could  be  obtained;  hence  the  determination  of  chronometer  rates  depending 
on  these  observations  was  not  very  satisfactory.  A  discussion  of  the  results  by  Mr.  Winslow 
Upton,  of  the  Signal  Service,  gives  the  following  longitude  for  the  Point  Barrow  Station:  10^  26“ 
39*  west  of  Greenwich.  This  value  is  subject  to  future  revision,  and  its  uncertainty  may  be 
greatly  diminished  by  observations  of  moon  culminations  at  Point  Barrow. 


SECTION  XIII. 

KENTUCKY  AND  TENNESSEE.  (Sketciiks  Nos.  1,4,0,20,  and  24.) 

Occupation  of  the  longitude  station  at  LouisvilUj  Ky.^for  the  determination  of  the  longitude  of 
^itional  stations  in  Kentucky  by  exchanges  of  telegraphic  signals.  Observations  for  the  latitude  of 
stations. — In  compliance  with  a  request  from  Prof.  John  R.  Procter,  State  Geologist  of  Ken- 
arrangements  were  made  in  May,  1883,  for  the  determination  of  a  number  of  points  in 
^^Qtucky  in  longitude  by  exchanges  of  telegraphic  signals  with  the  station  established  in  1879  at 
Uouisville. 

Assistant  George  W.  Dean  was  charged  with  the  direction  of  the  work  at  Louisville,  and 
Sabassistant  F.  H.  Parsons  with  that  at  the  several  stations  to  be  determined  in  geographical 
Position.  The  observations  at  Louisville  were  made  by  Mr.  Dean’s  assistant,  Carlisle  Terry,  jr., 
in  the  Survey. 

Work  was  begun  at  Louisville  by  observations  for  personal  equation  between  Messrs.  Parsons 
and  Terry.  For  this  pnr])ose  sixty-five  stars  were  observed  on  the  nights  of  May  8,  11, 12,  and 
Mr.  Parsons  then  proceeded  to  Lexington,  Ky.,  and  established  an  astronomical  station  in 
the  grounds  of  the  Kentucky  Agricultural  and  Mechanical  College.  Longitude  signals  were 
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exchanged  with  Louisville  on  the  nights  of  May  24,  25,  and  28,  and  the  latitude  was  determined 
by  observing  twenty-eight  pairs  of  stars  on  three  nights. 

Louisa,  Lawrence  County,  Kentucky,  at  the  fork  of  the  Big  Sandy  River,  was  the  next  station 
occupied ;  exchanges  of  longitude  signals  with  Louisville  were  had  upon  four  nights  between 
June  8  and  IG,  and  thirty -four  pairs  of  stars  were  observed  for  latitude  on  five  nights. 

At  the  next  station,  Greensburg,  Green  County,  longitude  signals  were  exchanged  with  Louis¬ 
ville  on  the  nights  of  June  22,  23,  and  25,  and  thirty -two  pairs  of  stars  were  observed  for  latitude 
on  four  nights. 

Preparations  were  then  made  by  Subassistant  Parsons  for  the  occupation  of  a  station  at  Jel- 
lico,  Whitley  County,  Kentucky,  in  order  to  determine  the  geographical  position  of  the  59th  stone 
in  the  Kentucky  and  Tennessee  boundary  line.  This  work  will  be  referred  to  in  my  report  for  the 
next  fiscal  year. 

Mr.  J.  W.  G.  Atkins,  Acting  Aid,  rendered  acceptable  service  in  the  party  of  Subassistant 


Parsons.  The  statistics  of  the  work  at  his  stations  are  as  follows: 

Number  of  nights  of  observations  for  time .  .  19 

Number  of  stars  observed  for  time .  290 

Number  of  nights  on  which  longitude  signals  were  exchanged .  10 

Number  of  nights  of  observations  for  latitude .  12 

Number  of  pairs  of  stars  observed  for  latitude . .  94 


Reference  is  made  under  the  heading  of  Section  XV  to  determinations  of  the  latitude  of  addi¬ 
tional  stations  in  Kentucky  by  Subassistant  Parsons  in  connection  with  determinations  of  their 
longitudes  by  exchanges  of  telegraphic  signals  with  the  longitude  party  at  Saint  Louis,  Mo.,  in 
charge  of  Assistant  Dean.  The  original  records  and  reductions  of  the  work  at  Louisville  and  at 
the  stations  dependent  upon  it  have  been  transmitted  t;o  the  office. 

In  his  report,  Assistant  Dean  acknowleilges  his  obligations  to  Professor  Procter  for  informa¬ 
tion  relating  to  the  stations,  and  to  Mr.  Geo.  W.  Trabue,  General  Superintendent,  and  Mr.  James 
Compton,  district  su[>erintendent,  of  the  Western  Union  Telegraph,  for  their  friendly  co-operation 
in  extending  to  the  astronomical  parties  every  facility  in  their  power. 

Reconnaissance  for  the  extension  of  the  triangulation  of  the  State  of  Kentucky, — In  July,  1882,  a 
reconnaissance  for  the  extension  of  the  triangulation  of  the  State  of  Kentucky  was  begun  by  Mr. 
Carl  Schenk,  Acting  Assistant.  His  explorations  were  confined  to  that  part  of  the  State  lying 
to  the  south  and  west  of  Frankfort,  between  the  Ohio  and  Salt  Rivers.  Mr.  Schenk  has  submitted 
a  report  of  his  reconnaissance,  with  a  sketch  showing  the  intervisible  stations  developed  by  it,  and 
steps  will  be  taken  at  the  earliest  date  practicable  to  resume  the  triangulation. 

Occupation  of  stations  in  continuation  of  the  triangulation  of  the  State  of  Tennessee. — Field-work 
for  the  extension  of  the  triangulatiou  of  the  State  of  Tennessee  was  begun  by  Prof.  A.  H.  Buchanan, 
Acting  Assistant,  in  July,  1882,  by  the  occupation  of  station  Apple,  between  the  Cumberland  River 
and  the  Chaney  Fork  of  that  river.  Previous  to  the  occupation  of  Apple,  the  signal  at  Hall  Station, 
which  had  been  destroyed  by  lightning,  was  rebuilt. 

Observations  at  station  Apple  were  closed  early  in  August,  and  the  party  transferred  to 
Chestnut  Mountain,  about  thirteen  miles  to  the  eastward  of  the  town  of  Sparta,  in  White  County. 
This  station  had  been  previously  occupied ;  its  reoccupation  was  found  necessary  in  order  to  get 
observations  upon  station  Walker  for  the  better  development  of  the  scheme  of  triangulation.  To 
see  the  signal  at  Walker  a  cutting  of  three  and  a  half  miles  had  to  be  made.  Early  in  September 
observations  upon  Walker  were  finished  and  work  begun  at  Mount  Lore  Station,  about  eight  miles 
to  the  westward  of  Sparta.  All  of  the  horizontal  and  vertical  angles  needed  at  Mount  Lore  having 
been  obtained  by  October  1,  the  party  was  transferred  to  Walker  Station  October  5.  With  the 
completion  of  work  at  this  station,  October  24,  field  operations  closed  for  the  season. 

The  occupation  of  Walker  finished  work  at  all  of  the  primary  stations  in  the  system  of  trian¬ 
gulation  west  of  the  Crab  Orchard  range  of  mountains  on  the  eastern  edge  of  the  Cumberland 
Mountain  table-land,  and  connecting  the  cities  of  Nashville  and  Knoxville. 

In  June,  1883,  field-work  was  resumed  by  the  erection  of  signals  in  continuation  of  the  State 
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triaugulation  at  two  stations,  and  the  work  was  in  progress  at  the  close  of  the  fiscal  year.  The 
statistics  for  the  season  are: 

Horizontal  angles  measured  .  25 

Vertical  angles  measured .  . .  . . .  25 

Number  of  observations  of  horizontal  angles .  858 

Number  of  observations  of  vertical  angles . . 750 


SECTION  XIV. 

OHIO,  INDIANA,  ILLINOIS,  MICHIGAN,  AND  WISCONSIN.  (Skktciiks  Nos.  1, 4,20,21,22,  and  24.) 

Reconnaissance  for  the  primary  triangulation  near  the  thirty  ninth  parallel  extended  from  West 
Virginia  into  Ohio. — An  account  has  already  been  given  under  the  heading  of  Section  III  of  this 
report  of  the  reconnaissance  executed  by  Assistant  A.  T.  Mosman  during  the  autumn  and  part  of 
the  winter  of  1882  for  the  extension  of  the  primary  triaugulation  along  or  near  the  thirty  ninth 
panvllel  from  West  Virginia  westward  into  Ohio  and  Kentucky. 

The  stations  selected  in  Ohio  were  Wray,  about  three  miles  east  of  Marion,  Marion  County; 
Newcastle,  three  miles  to  the  northward  of  Irontou,  Lawrence  County;  Gould,  two  miles  north  of 
Haverhill,  Scioto  County;  and  Scioto,  about  three  miles  northwest  of  Portsmouth,  Scioto  County. 
Some  of  these  stations  were  provisionally  located;  their  final  incorporation  in  the  scheme  will  be 
determined  during  the  next  season. 

Occupa  tion  of  stations  in  continuation  of  the  triangulation  of  the  State  of  Ohio. — The  triaugulation 
of  the  State  of  Ohio  was  advanced  from  Athens  towards  Columbus  in  July,  August,  and  Septem 
her,  1882,  by  Prof.  R.  S.  Devol,  Acting  Assistant.  As  mentioned  in  my  report  of  last  year,  observa¬ 
tions  at  Brooks  Station,  about  thirteen  miles  northwest  of  Athens,  had  been  partly  completed  when 
the  season  closed.  Between  the  middle  of  July  and  the  middle  of  August,  1882,  Brooks  Station 
was  re-occupied  by  Professor  Devol.  Upon  the  completion  of  observations  at  that  point  the  party 
was  transferred  to  McDaniel  Station,  thirteen  miles  westward  from  Athens,  and  the  weather  being 
favorable,  the  work  at  this  station  was  finished  September  0. 

The  barometric  observations  begun  last  year  for  obtaining  the  comparative  heights  of  the 
triangulation  points  were  continued  during  the  season;  daily  readings  of  two  aneroids  being  taken 
at  Brooks  and  McDaniel  Stations. 

The  number  of  angular  measurements  at  these  two  stations  was  one  thousand  and  eighty-five. 
Records  of  the  observations  have  been  forwarded  to  the  oflice. 

Reconnaissance  for  the  extension  of  the  triangulation  of  the  State  of  Indiana. — Prof.  J.  L.  Camp- 
hell,  Acting  Assistant,  who  had  been  temporarily  relieved  from  the  charge  of  the  triaugulation  of 
Ihe  State  of  Indiana,  in  order  to  assume  tlie  direction  of  works  undertaken  for  the  reclamation  of 
the  swamp  lands  of  the  State,  spent  parts  of  the  winter  and  spring  of  1882-^83  in  a  reconnaissance 
*11  Clark  and  Floyd  Counties  with  a  view  to  the  expected  resumption  of  geodesic  operations  in  the 
State  at  the  earliest  date  practicable  in  the  fiscal  year  1883-’84. 

The  result  of  his  reconnaissance  will  tend  to  the  enlargement  and  improvement  of  the  scheme 
triangulation. 

Determinations  of  the  latitude  and  longitude  of  stations  in  Indiana  and  Illinois. — A  full  statement 

be  made  under  the  heading  of  Section  XV,  in  the  account  of  the  occupation  of  the  station  at 
Saint  Louis,  Mo.,  of  the  exchanges  of  longitude  signals  between  that  station  and  the  stations  estab- 
hshed  in  November  and  December,  1882,  at  Springfield,  III.,  and  Indianapolis,  Ind.  Also,  of  the 
observations  made  for  latitude  at  these  points. 

Transcontinental  line  of  geodesic  leveling  extended  from  Mitchell^  lnd.y  to  Saint  Louis,  Mo.,  and 
Ihence  tcesttcard  to  Etlah,  Mo. — At  the  beginning  of  the  fiscal  year.  Assistant  Andrew  Braid  bad 
Dearly  completed  the  line  of  leveling  of  precision  from  Vincennes,  Ind.,  to  Mitchell,  Ind.,  the  ter- 
Diinal  point  of  the  season  of  1879.  The  several  sections  of  this  line  from  the  sea-level  to  Mitchell 
are: 

I.  From  Sandy  Hook,  N.  J.,  to  Hagerstown,  Md. 
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11.  From  Hagerstown,  Md.,  to  Grafton,  W.  Va. 

III.  From  Grafton,  W.  Va.,  to  Athens,  Ohio. 

IV.  From  Athens,  Ohio,  to  Mitohell,  Ind.  Upon  reaching  the  town  of  Mitchell,  primary 
bench-mark  X  was  cut  on  the  sill  of  a  window  of  M.  N.  Moore,  as  fully  described  in  the  record,  and 
the  line  was  started  for  Saint  Louis,  following  the  track  of  the  Ohio  and  Mississippi  Railroad. 

Section  V,  from  Mitchell,  Ind.,  to  Saint  Louis,  was  run  according  to  the  method  described  in 
detail  by  Mr.  Braid  in  Appendix  No.  11  to  the  Rei>ort  for  1880.  It  is  the  same  as  that  employe<i 
in  the  sections  previously  run,  two  simultaneous  lines  being  carried  in  the  same  direction  with  the 
rods  at  different  distances  from  the  instrument,  and  alternate  sections  of  the  line  being  run  in 
opposite  directions  to  neutralize  any  tendency  to  cumulative  error  due  to  diiection. 

At  Casey  ville.  Saint  Clair  County,  III.,  a  branch  line  or  offset  was  run  to  connect  with  the 
north  end  of  the  ‘‘American  Bottom  Base,’’  and  a  bench-mark  was  established  on  the  head  of  the 
copper  bolt  in  the  north  base  monument. 

Upon  reaching  East  Saint  Louis,  arrangements  were  made  for  carrying  the  line  of  levels  across 
the  Mississippi  River  on  the  Saint  Louis  bridge  by  three  independent  methods.  For  this  purpose 
two  instruments  and  two  observers  were  needed,  and  Subassistant  J.  B.  Weir  was  directed  to 
report  to  Assistant  Braid.  The  methods  employed  were:  1.  Leveling  over  the  top  of  the  bridge ; 

2.  Simultaneous  sights  across  the  river  by  two  observers  stationed  on  opposite  banks;  and, 

3.  Water-level  observations. 

The  results  deduced  were  based  entirely  upon  the  two  methods  first  named,  and  the  agreement 
of  the  separate  results  is  quite  satisfactory. 

At  Saint  Louis  Mr.  Braid  connected  with  the  bench-mark  known  as  the  “City  Directrix,”  and 
established  two  duplicates  of  it,  in  elevation,  on  the  east  and  west  land-piers  of  the  “Great 
Bridge.”  These  bench-marks  are  bronze  plates  an  inch  thick,  and  with  a  surface  of  eight  by  twelve 
inches,  set  into  the  granite  on  the  south  faces  of  the  east  and  west  piers,  respectively,  and  secured 
by  cement  and  screw-bolts. 

Appendix  No.  11,  Coast  and  Geodetic  Survey  Report  for  1882,  gives  descriptions  of  these  and 
all  other  bench-marks  established  on  the  line  between  Sandy  Hook  and  Saint  Louis,  with  a  state¬ 
ment  of  the  results  of  the  leveling  as  made  out  by  Assistant  Charles  A.  Schott. 

Before  closing  field  operations  in  December,  Assistant  Braid  continued  the  work  westward  to 
Etlah,  Franklin  County,  Missouri,  about  seventy-five  miles  from  Saint  Louis.  In  March,  1883, 
Assistant  Braid  was  directed  to  report  for  duty  to  R.  D.  Cutts,  Assistant  in  charge  of  the  office 
and  topography. 

Continuation  to  the  eastward  of  the  primary  triangulation  in  Illinois  near  the  thirty  ninth  par¬ 
allel, — The  primary  triangulation  in  the  State  of  Illinois  along  or  near  the  thirty-ninth  parallel, 
which  forms  part  of  the  geodetic  connection  between  the  Atlantic  and  Pacific  coast  work,  was 
advanced  to  the  eastward  in  1882  by  Assistant  George  A.  Fairfield.  Arrangements  were  made 
early  in  the  fiscal  year  for  the  occupation  of  Hoile  Station,  near  the  town  of  Greenville,  Bond 
County.  Before  the  arrival  of  Mr.  Fairfield,  August  7,  the  observations  at  Hoile  were  made  by 
Subassistant  J.  B.  Weir.  Signals  being  needed  at  Hartlin,  Bording,  and  other  stations,  a  signal¬ 
building  party  was  organized  and  kept  constantly  occupied  till  about  the  middle  of  October. 

All  of  the  observations  of  horizontal  directions  at  Hoile  and  the  other  stations  occupied  were 
made  by  night  upon  the  lights  shown  by  the  student  lamps,  the  atmosphere  by  day  being  too 
smoky  to  admit  of  satisfactory  work.  Hoile  Station  was  finished  September  3,  and  the  party  was 
transferred  to  Bording  Station,  near  the  town  of  Carlyle,  Clinton  County.  At  Bording,  observa¬ 
tions  were  made  for  horizontal  directions,  and  for  time,  latitude,  and  azimuth.  All  work  at  this 
station  was  completed  November  14;  and  Mr.  Fairfield  immediately  moved  his  camp  to  Hartlin 
Station,  about  six  miles  north  of  the  town  of  Salem,  Marion  County.  The  occupation  of  this 
station  finished  field  work  for  the  season,  which  closed  December  3.  At  that  date  all  of  the  hori¬ 
zontal  directions  required  had  been  observed. 

Extremely  cold  weather  was  encountered  while  at  Hartlin.  On  the  night  of  December  2 
Mr.  Fairfield  observed  for  six  hours  while  the  mercury  stood  at  12^  above  zero  (Fahr.).  On  the  6th 
of  December,  the  day  of  the  Transit  of  Venus,  the  sky  was  entirely  overcast,  and  the  weather  com¬ 
paratively  mild  until  about  4  p.  m.,  when  the  mercury  began  to  fall  very  rapidly,  the  wind  blowing 
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a  gale  from  the  uorthwest.  On  the  7th  the  thermometer  during  the  whole  day  did  not  rise  higher 
than  2^  below  zero,  and  at  10  p.  m.  it  marked  15^  below.  This  severe  cold  delayed  packing,  so 
lhat  it  was  not  till  the  13th  of  December  that  the  tents  were  storeil. 

Mr.  Fairfield  reports  four  quite  perceptible  shocks  of  earthquake  during  the  season:  one  on 
September  27,  two  on  October  14,  and  one  on  November  14.  None  of  them  occurred  while  he  was 
observing,  and  no  damage  was  done  to  any  of  the  high  signals. 

While  field  operations  were  in  progress.  Subassistant  Weir  connected  Uoile  Station  with  a 
bench-mark  of  the  transcontinental  line  of  geodesic  leveling  on  the  Vandalia  Railroad  track  at  the 
dexK)t  in  Greenville,  He  connected  also  in  the  same  manner  (by  a  line  of  levels)  the  station  at 
Hording  with  the  bench-mark  established  on  the  east  pier  of  the  Ohio  and  Mississippi  Railroad 
bridge  across  the  Kaskaskia  River,  near  the  town  of  Carlyle.  Following  are  the  statistics  of  work 


accomplished : 

Tripod  and  scaffold  signals  erected  (one  45  feet  high,  two  75  feet,  one  80  feet) . .  4 

Number  of  observations  for  horizontal  directions  . .  1, 256 

Number  of  nights  on  which  observations  for  latitude  were  made .  8 

Number  of  pairs  of  st^s  observed  for  latitude . . .  100 

Number  of  nights  on  which  observations  for  azimuth  were  made .  5 

Number  of  observations  for  azimuth . . 136 

Number  of  stars  observed  for  time. . . . .  90 


Assistant  Fairfield  makes  cordial  acknowledgment  in  his  report  of  the  efficient  and  faithful 
service  rendered  by  the  members  of  his  party.  Subassistant  J.  B.  Weir  and  Messrs.  Carlile  Terry, 
jr.,  and  T.  P.  Borden,  Aids.  Mr.  James  S.  Hari>er  acted  as  recorder.  During  the  winter  Mr. 
Fairfield  was  occupied  in  completing  the  records  and  computations  of  his  season’s  work.  AU  of 
these  have  been  transmitted  to  the  office.  In  the  spring  of  1883  he  received  instructions  to  prepare 
for  the  resumption  of  field-work,  and  at  the  date  at  which  this  report  closes  had  advanced  the 
triangulation  in  Illinois  eastward  by  the  occupation  of  both  primary  and  secondary  stations.  In 
this  duty  he  was  assisted  by  Isaac  Winston,  Aid,  and  James  S.  Harper,  recorder.  A  statement  of 
the  progress  of  this  work  will  be  given  in  my  next  annual  report. 

Occupation  of  stations  in  continuation  of  the  triangulation  of  the  State  of  Wisconsin. — ^The  trian- 
gnlation  of  the  State  of  Wisconsin  was  resumed  in  July,  1882,  by  Prof.  John  E.  Davies,  Acting 
Assistant.  One  of  the  principal  objects  of  the  season’s  work  was  a  determination  of  the  geograph¬ 
ical  positions  of  the  Beloit  Astronomical  Observatory  and  of  one  or  more  of  the  monuments  marking 
the  boundary  line  between  Wisconsin  and  Illinois.  Finding  that  the  Beloit  Observatory  was  not 
visible  from  any  one  of  the  surrounding  primary  stations,  owing  to  its  location  in  the  Rock  River 
Valley,  it  was  decided,  after  conference  with  Professor  Smith,  Director  of  the  Observatory,  to 
determine  by  careful  observation  the  position  of  the  spire  of  the  Congregational  Church,  which  is 
a  conspicuous  object  from  several  primary  stations,  and  to  refer  this  by  measurement  to  the 
observatory.  This  work  was  successfully  accomplished.  Two  of  the  monuments  remaining  upon 
the  State  line  were  also  determined  in  position. 

An  examination  of  the  notes  of  the  original  survey  of  this  important  boundary  line,  on  file 
in  the  State  land-office  at  Madison,  Wis.,  was  made  by  Professor  Davies.  The  results  of  his 
geodetic  work  in  the  vicinity  of  the  boundary  line  show  discrepancies,  amounting  in  some  cases  to 
from  one  half  to  three-quarters  of  a  mile,  between  the  line  as  actually  marked  out  and  the  parallel 
of  420  30',  which  is  prescribed  as  the  boundary  line  by  the  constitutions  of  the  two  States.  Addi¬ 
tional  stations  on  and  near  the  boundary  will  have  to  be  occupied  to  determine  its  actual  position. 
It  has  been  ascertained  that  a  copy  of  the  original  report  of  survey  of  the  line  made  by  the  United 
States  Commissioner  to  the  President  of  the  United  States  January  29, 1833,  is  on  file  in  the 
General  Land  Office. 

The  stations  occupied  by  Professor  Davies  were  Janesville,  near  the  town  of  that  name,  in 
Kock  County 5  Plymouth,  in  Sheboygan  County;  Wohlford,  near  Beloit  (a  subsidiary  station); 
Harmony,  about  five  miles  east  of  Janesville,  and  Bald  Bluff,  in  Palmyra,  Jefferson  County,  Wis- 
S.  Ex.  29 - 9 
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consiD.  From  Bald  Bluff  can  bo  seen  two  of  the  triaiii^iilatioii  stations  established  by  the  United 
States  Lake  Survey — Delafield  and  Waterford.  Statistics  of  the  season’s  work  are: 

Number  of  high  tripwls  erected  for  observing .  4 

Number  of  horizontal  angles  observed .  . .  174 

Number  of  vertical  angles  observed .  25 

Number  of  repetitions  of  horizontal  angles .  7, 182 

Number  of  repetitions  of  vertical  angles .  9<K) 

Professor  Davies  has  submitted  a  scheme  for  the  continuation  of  the  triangulation  which  will 
be  followed  in  the  execution  of  the  work  in  the  next  season. 


SECTION  XV. 

MISSOURI,  KANSAS,  IOWA,  NEBRASKA,  MINNESOTA,  AND  DAKOTA.  (Sketches. Nos.  1,22,  and  24.) 

Occupation  of  the  longitude  station  in  Saint  Louisj  Mo, j  for  the  determination  of  the  longitudes  of 
points  in  Arhansas^  Missouri,  Nebraska,  Kentucky,  Indiana,  and  Illinois  by  exchanges  of  telegraphic 
signals.  Determinations  of  the  latitudes  of  these  points. — The  scheme  of  longitude  oi>eration8  adopteil 
for  the  autumn  and  part  of  the  winter  of  1882  involved  the  assignment  of  Assistant  George  W. 
Dean  to  the  charge  of  the  station  at  Saint  Louis  and  to  the  general  direction  of  the  work  dei>end- 
ing  upon  it;  the  assignment  of  Subassistant  C.  H.  Sinclair  to  the  charge  of  the  corresponding 
party  for  primary  work,  and  the  detail  of  Snbassistant  F.  H.  Parsons  to  the  charge  of  a  secondary 
party.  Carlisle  Terry,  jr.,  Aid,  on  duty  with  the  party  of  Assistant  Dean,  made  the  observations 
at  the  Saint  Louis  station  and  exchanged  places  during  the  season  with  Subassistant  Sinclair. 

Messrs.  Dean  and  Terry  completed  all  preparations  needed  at  the  Saint  Louis  station  soon 
after  the  middle  of  September.  Kansas  City  was  the  first  of  the  primary  stations  to  be  determined. 
Subassistant  Sinclair  was  in  readiness  there  for  exchange  of  signals  with  Saint  Louis  by  Septem¬ 
ber  15.  He  had  obtained  permission  of  the  superintendent  of  the  Board  of  Education  to  establish 
his  station  in  the  grounds  of  the  Franklin  public  school.  Unfavorable  weather  delayed  observa¬ 
tions  for  a  few  days.  On  the  nights  of  September  21,  23,  20,  and  29,  longitude  signals  were  trans¬ 
mitted  to  and  from  Saint  Louis;  after  which,  in  order  to  eliminate  personal  equation,  the  observers 
changed  places,  and  longitude  signals  were  exchanged  in  their  new  positions  dii  the  nights  of 
October  3,  5,  6,  11,  and  13. 

For  the  latitude  of  the  Kansas  City  station,  Subassistaut  Sinclair  made  sixty-five  observations 
upon  fourteen  pairs  of  stars  on  six  nights. 

Between  Saint  Louis  and  the  station,  first  occupied  by  the  secondary  party  in  charge  of  Sub¬ 
assistant  Parsons  at  Loudon,  Ky.,  signals  for  longitude  were  exchanged  on  the  nights  of  Sep¬ 
tember  23,  October  4  and  5,  and  between  Saint  Louis  and  the  next  secondary  station,  Guthrie,  Ky., 
on  the  nights  of  October  13,  14,  and  15.  Determinations  of  the  latitude  of  these  two  stations 
were  made  by  Mr.  Parsons. 

Upon  the  completion  of  the  primary  work  between  Saint  Louis  and  Kansas  City,  the  party  at 
the  latter  station,  under  the  immediate  charge  qf  Mr.  Terry,  moved  to  Omaha,  Nebr.,  to  exchange 
signals  with  Saint  Louis.  The  stone  block  put  down  by  Assistant  Edward  Goodfellow  to  mark 
the  position  of  the  astronomical  station  established  at  Omaha  in  1868-’69  had  been  destroyed  dur¬ 
ing  the  grading  of  the  grounds  in  1875,  but  the  lower  stone  of  the  north  meridian  mark,  fixed  in 
1869,  was  undisturbed,  and  by  measurement  back  from  this  mark  the  center  of  transit  was  estab¬ 
lished  almost  exactly  in  the  same  position  as  that  of  1868-’69.  The  exchange  of  longitude  signals 
with  Saint  Louis  began  October  20,  and  by  October  27  five  nights  had  been  obtained,  whereui)on 
the  observers  changed  places  and  five  more  exchanges  were  had  between  November  6  and  Novem¬ 
ber  21. 

The  party  at  Saint  Louis  exchanged  longitude  signals  with  Mr.  Parsons  at  Henderson,  Ky., 
on  the  nights  of  October  20,  21,  and  23,  and  with  the  same  observer  at  Little  Bock,  Ark.,  on  the 
nights  of  November  6,  7,  and  10.  Determinations  of  the  latitude  of  these  two  stations  were  made 
by  Mr.  Parsons.  Upon  his  removal  to  the  next  station,  Springfield,  111.,  he  exchanged  signals 
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upon  the  nights  of  November  20  and  21  with  Saint  Louis,  and  on  November  23  with  the  party  at 
Omaha. 

It  was  deemed  advisable  to  include  the  line  Kansas  City-Omaha  as  a  check  determination, 
this  being  the  third  side  of  the  longitude  triangle  Saint  Lonis-Kansas  City-Omaha.  Arrange¬ 
ments  having  been  made  for  this  work  by  Assistant  Dean,  Mr.  Terry  proceeded  to  Kansas  City 
with  the  astronomical  instruments  and  telegraphic  apparatus  which  lia<l  been  in  use  at  Saint  Louis. 
The  first  exchange  of  signals  for  longitude  between  Kansas  City  and  Omaha  was  had  on  the  26th 
of  November. 

Assistant  Dean  having  been  relieved  from  duty  at  his  own  request,  Mr.  Terry  was  placed  in 
charge  of  one  of  the  longitude  parties  upon  his  recommendation,  and  continued  the  work  in 
co-operation  with  Mr.  Sinclair.  Between  November  29  and  December  2  four  more  night  exchanges 
were  had.  The  observers  then  changed  places,  and  the  final  exchanges  of  the  season  at  the 
primary  stations  were  obtained  between  December  10  and  January  1 .  Extremely  cold  weather  at 
Omaha  made  the  work  one  of  much  hardship  and  exposure. 

For  the  longitude  of  Indianapolis,  the  last  secondary  station  occupied  by  Mr.  Parsons,  signals 
were  exchanged  with  Mr.  Terry  at  Kansas  City  on  three  nights,  closing  December  2.  Observa¬ 
tions  for  the  latitude  of  the  Indianapolis  station  were  made  also. 

With  reference  to  the  instruments  and  methods  employed  at  the  [primary  stations,  Assistant 
Dean  remarks  that  the  new  diagonal  eye-pieces,  having  a  magnifying  power  of  about  ninety  five, 
which  had  been  applied  to  transits  Nos.  4  and  6,  were  more  satisfactory  to  the  observers  than 
the  eye  pieces  of  higher  power  used  during  the  previous  season.  All  of  the  stars  which  were  to  be 
observed  for  determining  time  were  selected  from  the  American  Ephemerisand  from  the  Berlin  Star 
Catalogue,  particular  care  being  taken  to  arrange  each  group,  consisting  of  one  circumpolar  and  four 
time  stars,  so  that  the  corrections  deiiending  upon  the  north  and  south  zenith  distances  should  be 
as  nearly  equal  as  possible;  Whenever  the  weather  xierinitted,  two  groups  of  five  stars  were 
observed  at  each  station  (one  with  transit  lamp  east,  the  other  west)  before  exchanging  longitude 
signals.  These  signals  were  immediately  followed  by  observing  two  similar  groups,  which  com¬ 
pleted  the  work  for  the  night. 

The  arrangements  made  with  the  telegraph  companies  rendered  it  advisable  to  limit  the  time 
of  occuiiation  of  the  lines  to  not  more  than  five  or  ten  minutes  each  night.  The  clock  signals  were 
therefore  abandoned,  and  only  arbitrary  signals  were  exchanged. 

Assistant  Dean  has  submitted  with  his  report  an  abstract  of  results  for  difference  of  longitude 
l>etween  the  primary  stations.  He  acknowledges  the  cordial  co  operation  of  Subassistauts  Sinclair 
and  Parsons  and  of  Mr.  Terr^^  in  the  work  of  the  season.  The  original  and  duplicate  records  and 
computations  have  been  deposited  in  the  office. 

Continuation  to  the  icestward  of  the  primary  triangnlation  in  Missouri  near  the  thirty  ninth  par- 
allel, — Instructions  issued  to  Assistant  F.  D.  Granger,  in  July,  1882,  directed  him  to  proceed  to 
Sedalia,  Mo.,  and  organize  a  party  to  take  the  field  for  the  continuation  of  the  triangulation  west¬ 
ward  from  that  vicinity,  in  accordance  with  the  scheme  developed  by  his  reconnaissance  of  the 
preceding  season. 

The  extreme  violence  of  the  storms  which  prevail  in  this  section  of  the  country  made  it  desira¬ 
ble  to  avoid  building  very  high  tripods  at  the  stations  to  be  occupied,  two  of  those  already  built 
having  been  destroyed.  An  interior  point,  ‘‘Kendrick,”  was  therefore  selected  in  the  quadrilateral 
Heard-Schnackenberg-High  Point  Tebo-Knobnoster  (see  sketch  No.  22),  and  signals  of  twenty- 
five  feet  in  height  were  put  up  at  “Kendrick,”  and  “  Knobnoster.”  At  the  three  stations  first  named, 
observing  triiK)ds  and  scaffolds  fifty  feet  in  height  were  erected.  At  “Caldwell,”  one  of  forty  feet 
was  put  up,  and  at  “  Warrensburg”  (both  stations  in  the  next  quadrilateral  westward)  a  pole  was 
placed  upon  top  of  the  large  chimney  of  the  Normal  School  building. 

Observations  were  begun  by  the  re-occupation  of  “Heard”  for  determinations  of  the  primary 
directions  to  Schnackenberg,  Kendrick,  and  Knobnoster.  This  station  being  completed  Septem¬ 
ber!,  the  camp  equipage  and  instruments  were  then  forwarded  to  “  Schnackenberg.”  At  this  station 
five  primary  directions  were  determined.  Upon  its  completion,  “  Kendrick”  was  occupied,  observa¬ 
tions  being  l)egun  September  26,  and  finished  October  4,  when  the  party  was  transferred  to  “High 
Point  Tebo.”  Observations  upon  five  primary  and  four  tertiary  points  having  been  completed  at 
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this  station  October  20,  “Mnobiioster”  was  next  occupied.  By  November  15,  field  operations  were 
closed,  observations  having  been  obtained  upon  five  primary,  two  secondary,  and  three  tertiary 
points.  Mr.  J.  E.  McGrath,  Aid,  and  Mr.  J.  A.  Johnson,  Acting  Aid,  served  in  the  party. 

During  the  winter  and  part  of  the  spring  of  1882-’83  Assistant  Granger  was  on  duty  with  the 
party  of  Assistant  Henr^'  Mitchell,  at  Boston,  Mass.  In  May,  188.1,  in  accordancie  with  instructions, 
he  re  organized  his  party  in  Missouri  for  continuing  the  primary  triangulation  to  the  westward. 
Tripod  and  scaflTold  signals  were  erected  in  advance  of  the  stations  to  be  first  o<^cupied,  and  by  the 
15th  of  June  all  was  in  readiness  for  the  occupation  of  station  “Normal.”  The  point  selected  for 
this  station,  with  the  permission  of  the  regents  of  the  school,  was  the  top  of  the  chimney  of  the 
Missouri  State  Normal  School  building,  at  Warrensburg.  This  chimney  being  nearly  ninety  feet 
high,  and  capped  with  heavy  blocks  of  sandstone,  ofl[‘ere<l  an  excellent  substitute  for  the  ordinary 
observing  tripod.  To  the  regents  and  to  the  principal  of  the  School,  Professor  Osborne,  Mr. 
Granger  expresses  his  acknowledgments  for  kindly  interest  and  courtesies. 

Observations  at  “Normal”  were  nearly  completed  at  the  close  of  the  fiscal  year.  The  progress 
of  this  work  will  be  referred  to  in  my  next  annual  report.  For  the  fiscal  year  the  statistics  are: 


Number  of  observing  tripods  erected .  12 

Number  of  observations  for  horizontal  directions .  2, 484 

Number  of  double  zenith  distances .  .  323 


Transcontinental  line  of  geodesic  leveling  carried  westward  from  Saint  Louis  to'tlards  Kansas 
Citj/j  Mo, — Full  reference  has  already  been  made,  under  the  heading  of  Section  XIV,  to  the  exten¬ 
sion  of  the  transcontinental  line  of  geodesic  leveling  from  Mitchell,  Ind.,  to  Saint  Louis,  Mo.,  and 
thence  towards  Kansas  City,  as  far  as  Etlah,  Franklin  County,  Missouri.  The  results  of  this  work, 
which  was  executed  with  great  care  and  according  to  the  most  approved  methods  by  Assistant 
Andrew  Braid,  have  been  given  in  a  report  by  Assistant  Charles  A.  Schott,  published  as  Appendix 
No.  11  to  my  report  for  1882.  His  discussion  takes  up  the  work  at  its  starting  poiiit — Sandy  Hook, 
N.  J. — in  December,  1881,  and  closes  with  the  establishment  of  the  primary  bench  mark  at  Saint 
Louis,  Mo.,  in  October,  1882. 


SECTION  XVI. 

NEVADA,  UTAH,  COLORADO,  ARIZONA,  AND  NEW  MEXICO.  (Sketches  Nos.  2,  2:1,  and  24.) 

Primary  triangulation  in  Nevada  and  Utah^  near  the  thirty  ninth  parallel^  extended  eastward. — In 
July,  1882,  Assistant  William  Eimbeck  was  instructed  to  visit  Mount  Nebo  and  Beaver  Mountain, 
in  Utah,  and  to  examine  the  country  from  these  stations  with  a  view  of  extending  to  the  eastward 
the  primary  triangulation  across  the  Wahsatch  Mountains.  Upon  the  completion  of  this  duty  he 
was  directed  to  occupy  Jeff.  Davis  Peak,  near  the  thirty  ninth  parallel,  almut  fifteen  miles  to  the 
west  of  the  eastern  boundary  of  Nevada. 

In  pursuance  of  this  duty  Mr.  Eimbeck  reached  Salt  Lake  City,  Utah,  early  in  August,  and 
at  once  occupied  himself  with  the  preparations  needed  for  the  reconnaissance  from  the  summits  of 
Mounts  Nebo  and  Beaver,  and  for  the  posting  of  heliotropers  upon  these  elevated  summits.  Having 
accomplished  this  duty,  Mr.  Eimbeck  organized  his  party  for  the  occupation  of  Jeff.  Davis  Peak, 
a  mountain  station  thirteen  thousand  one  hundred  feet  in  height.  Arrangements  were  made  for 
the  transportation  of  camp  outfit  and  instruments  to  Lehmanns  Banch,  in  Snake  Valley,  near  the 
northeastern  base  of  the  mountain.  Mr.  Eimbeck  arrived  at  this  ranch  on  the  22d  of  September, 
and,  having  explored  the  mountain  for  the  best  location  of  a  trail  to  the  top,  esUblished  two  camps: 
the  first  at  an  altitude  of  seven  thousand  eight  hundred  feet,  distant  about  seven  miles  from  the 
summit;  the  second  about  two  miles  below  the  summit  and  at  an  altitude  of  eleven  thousand  feet. 
The  trail  having  been  opened  and  instruments  and  camp  outfit  packed  to  the  top  of  the  peak,  helio- 
tropiug  parties  were  dispatched  to  Gosi-ute,  Pioche,  and  White  Pine  Stations.  The  work  at  Jeff. 
Davis  Peak  involved  the  determination  of  horizontal  directions  from  that  sbition  to  five  other 
limiting  points  of  a  great  hexagon,  the  longest  side  of  which  was  the  line  Jeff.  Davis  Peak-Mount 
Nebo,  one  hundred  and  fifty  miles,  and  the  shortest,  Jeff.  Davis  Peak-Gosi-ute,  sixty-three  miles. 
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Preparations  for  observing  were  delayed  by  violent  storms.  On  tbe  morning  of  October  5,  after 
one  of  these  storms,  the  mercury  fell  to  thirteen  degrees  above  zero,  and  the  snow  at  camp  was  a 
foot  deep.  The  work  was  pushed,  however,  at  every  opportunity  of  favorable  weather,  and  by 
November  23  the  observations  for  horizontalt'directions  and  for  the  magnetic  elements  had  been 
completed.  A  few  days  more  sufliced  to  obtain  all  needful  observations  for  double  zenith  distances. 
During  November  the  lowest  temperature  recorded  was  twenty  degrees  below  zero  (Fahr.).  Field 
operations  were  closed  and  the  party  disbanded  early  in  December.  While  at  Lehman’s  Kancb, 
successful  observations  of  the  Transit  of  Venus  were  obtained  by  Mr.  Eimbeck.  For  details  see 
Appendix  No.  16. 

Assistant  Eimbeck  was  efiSciently  aided  throughout  the  season  by  Acting  Assistant  R.  A.  Marr. 
During  the  following  winter  and  spring  Mr.  Eimbeck  was  engaged  in  completing  the  records  and 
results  of  his  field-work.  In  April,  1883,  he  was  instructed  to  extend  the  reconnaissance  to  the 
eastward  of  the  line  Mount  Nebo-Be<aver  by  occupying  such  points  as  would  determine  definitely 
the  most  advantageous  figure  for  continuing  the  main  triangulation  across  the  Wahsatch  Mountains. 
A  change  in  the  position  of  station  “Beaver”  for  the  proper  development  of  this  figure  appearing 
unavoidable  from  previous  examinations,  he  was  authorized  to  establish  a  new  station  upon  one  of 
the  neighboring  peaks,  so  located  as  not  to  affect  the'essential  geometrical  conditions  of  the  great 
hexagon,  and  to  refer  the  observed  direction  Jeff.  Davis-Beaver  to  the  new  station  by  the  re-occu- 
pation  of  Jeff.  Davis  Peak. 

•  Assistant  Eimbeck  reacheil  Salt  Lake  City  in  June,  and  at  the  date  at  which  this  report  closes 
was  actively"  engaged  in  the  prosecution  of  the  reconnaissance. 

Reconnaissance  for  the  extension  eastward  of  the  primary  trianpnlation  near  the  thirty-ninth 
parallel  in  Colorado. — In  August,  1882,  Assistant  F.  W.  Perkins  was  directed  to  organize  a  party 
for  the  continuation  to  the  eastward  of  the  primary  triangulation  near  the  thirty-ninth  parallel  in 
Colorado  and  Kansas.  Starting  from  the  line  Landsman-First  View,  which  marked  the  terminal 
points  reached  in  1881,  Mr.  Perkins  established  movable  camps  at  points  on  the  line  of  the  Kansas 
Pacific  Railroad  where  water  could  be  obtained,  and  from  these  camps  sent  out  exploring  parties 
in  different  directions,  with  the  lightest  possible  equipment,  officers  and  men  sle^^ping  upon  the 
ground  without  shelter,  other  than  their  blankets  and  buffalo  robes,  until  the  latter  part  of  the 
season. 

About  twenty-seven  miles  to  the  eastward  of  the  starting-points,  the  boundary  line  between 
Colorado  and  Kansas  was  crossed.  The  scheme  of  triangulation  developed  by  the  reconnaissance 
involves  a  series  of  triangle  sides  extending  on  both  sides  of  the  Kansas  Pacific  Railroad  from  the 
line  Landsman-First  View  to  the  line  Teeter’s  Hill-Sheridan,  about  thirty- five  miles  to  the  eastward 
of  the  Kansas-Colorado  boundary.  Beyond  this  line  the  railroad  passes  to  the  north  of  the  thirty- 
ninth  parallel,  and  the  triangulation  is  developed  south  of  that  parallel  to  the  line  Walters  llonse- 
Schmidt’s  House,  about  two  and  a  half  degrees  of  longitude  to  the  eastward  of  the  points  of 
departure.  The  reconnaissance  was  closed  early  in  November,  fourteen  primary  and  nine  secondary 
points  having  been  selected. 

With  reference  to  the  character  of  the  country  over  which  his  work  extended,  Mr.  Perkins 
remarks  that  it  is  a  plain,  destitute  of  timber,  slightly  undulating,  and  deeply  seamed  by  the 
streams,  which,  though  dry  during  the  greater  portion  of  the  year,  have  cut  deep  and  wide  bot¬ 
toms,  with  walls  generally  rising  at  a  sharp  angle  to  the  level  of  the  plain.  Owing  to  the  strong 
winds  which  sweep  over  these  plains,  it  is  not  practicable  to  use  high  observing  tripods,  and  in 
cases  where  the  instrument  has  of  necessity  to  be  mounted  even  a  few  feet  above  the  ground,  very 
heavy  timber  should  be  used  in  constructing  the  tripods. 

Mr.  Perkins  refers  in  his  report  to  the  difiSculty  of  recovering  triangulation  points  in  a  country 
practically  uninhabited,  and  almost  entirely  destitute  of  well-marked  natural  objects,  and  recom¬ 
mends  special  care  in  marking  the  stations,  and  their  careful  reference  to  the  corners  of  the  land 
sections,  thus  making  it  the  interest  of  every  settler  to  preserve  them.  His  suggestions  as‘to  the 
details  of  marking  are  of  much  practical  value. 

Mr.  George  F.  Bird  served  as  Aid  in  the  party  j  Mr.  J.  J.  Fatzinger  as  recorder,  both  in  a  manner 
highly^  satisfactory  to  their  chief. 
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Duty  assigned  to  Assistant  Perkins  during  the  succeeding  winter  is  referred  to  under  the 
heading  of  Section  VIII. 

Observations  of  the  Transit  of  Venus  at  Cerro  Robleroj  near  Fort  Selden^  N.  Mex, — In  July 
1882,  Assistant  George  Davidson,  then  on  special  doty  in  Wasliington,  was  appointed  by  the  Transit 
of  Venus  Commission  chief  astronomer  of  a  party  to  be  organized  for  the  observation  of  the  Transit 
at  a  station  in  New  Mexico.  The  meteorological  conditions  were  more  likely  to  be  favorable  in  the 
interior  of  the  continent,  and  Assistant  Davidson’s  exi>erience  in  observing  in  high  altitudes 
suggested  a  station  embracing  these  conditions.  Uimn  Jiis  return  to  the  Pacific  coast  he  traveled 
by  the  southern  route  to  stmly  the  best  location  for  a  station  at  a  great  elevation  where  all  four 
contacts  could  be  successfully  observed. 

After  a  careful  personal  examination  of  the  country  as  far  south  as  the  latitude  of  the  highest 
peaks  of  the  Organ  Mountains,  Mr.  Davidson  selected  as  the  moat  available  station  the  summit 
of  Cerro  Roblero,  an  isolated  mountain  mass  rising  abruptly  to  a  height  of  nearly  seventeen 
hundred  feet  from  the  right  bank  of  the  Rio  Grande  del  Norte,  and  about  four  miles  from  Fort 
Selden,  N.  Mex. 

Authority  for  military  assistance  at  Fort  Selden  having  been  obtained  from  General  Mackenzie, 
every  supimrt  and  advice  was  rendered  by  Major  Bascom,  commanding  that  post  at  the  time  of 
Mr.  Davidson’s  recon naissanci',  and  subsequently  during  the  occupation  of  the  station  by  Lieutenant 
Chance,  who  succeeded  Major  Bascom  in  command. 

Having  organized  his  party  by  the  selection  of  Assistant  Janies  S.  Lawson  and  Subassistant 
John  F.  Pratt  as  assistant  astronomers,  and  accompanied  by  Messrs.  D.  C.  Chapman  and  T.  S. 
Tapiian  as  photographers,  Assistant  Davidson  arrived  at  Fort  Selden  early  in  November.  Instru¬ 
ments,  lumber,  camp  outfit,  and  all  supplies  for  the  observers  and  men  having  to  be  packed  on 
mules  to  the  summit  of  Cerro  Roblero,  over  a  rough  mountain  trail,  extraordinary  efforts  were 
required  to  have  all  the  instruments  in  position  before  the  day  of  the  Transit.  All  preparations 
were  completed,  however,  on  the  5th  of  December,  and  a  programme  of  operations  had  been  matured 
for  the  next  day. 

Special  care  had  been  taken  to  obtain  satisfactory  adjustments  for  the  horizontal  photohelio¬ 
graph,  a  method  of  observation  which  in  the  opinion  of  the  Commission  offered  as  much  accuracy 
as  that  of  observing  contacts,  and  presented  many  more  chances  of  success.  The  atmospheric 
conditions  had  been  gradually  becoming  more  favorable  during  the  first  few  days  in  December,  and 
on  the  Cth  the  air  was  clear  and  all  outlines  sliarply  defined.  About  six  minutes  before  first 
contact  the  sun  appeared  above  the  crest  of  the  Organ  Mountains,  and,  although  at  this  time  the 
atmosphere  was  slightly  disturbed  near  those  crests,  a  good  observation  was  obtaiueil,  and  during 
the  rest  of  the  Transit  the  steadiness  and  sharpness  of  the  limbs  of  the  planet  and  sun  were 
improving. 

All  four  contacts  were  observed  by  Assistant  Davidson  with  the  five-inch  Clark  equatorial. 
No.  802;  the  first  and  second  contacts  were  observed  by  Mr.  Lawson,  and  the  third  and  fourth 
contacts  by  Mr.  Pratt  with  the  Coast  and  Geodetic  Survey  Hassler  equatorial,  of  three  inches  aper¬ 
ture.  The  systematic  exposure  of  two  hundred  and  sixteen  plates  resulted  in  very  superior  i)hoto. 
graphs,  every  one  of  which  was  available  for  measurement. 

Assistant  Davidson  has  submitted  an  elaborate  report  of  the  observation  of  the  Transit, 
including  a  statement  of  the  subsequent  operations  for  determining  the  latitude  and  longitude  of 
the  station,  and  accompanied  by  views,  drawings,  and  photographs.  This  report  has  been  trans¬ 
mitted  to  the  President  of  the  Transit  of  Venus  Commission;  a  copy  of  it  will  be  preserved  in  the 
archives  of  the  Survey. 


SECTION  XVII. 

IDAHO,  WYOMING,  AND  MONTANA  TERRITORIES.  (Sketch  No.  2.) 

Completion  of  the  work  of  vet'ification  of  the  northern  boundary  of  Wyoming  Territory. — As 
already  stated  in  Part  I  of  this  report,  the  work  of  verification  of  the  northern  boundary  of  Wyo¬ 
ming  Territory  for  the  Interior  Department  was  completed  in  the  field  at  the  close  of  August,  1882. 
Assistant  B.  A.  Colonna,  tow^hom  this  important  duty  was  intrusted,  has  made  to  me  a  full  report 
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accompanying  the  records  and  results  of  his  work  for  transmission  to  the  Department  of  the 
Interior.  His  examinations  on  the  ground  involved  determinations  of  time,  latitude  and  azimuth, 
and  of  the  magnetic  declination,  relative  total  intensity,  and  dip  at  the  northeast  corner  of  Wyoming 
Territory.  Thence  he  prolonged  a  tangent  west,  to  and  beyond  the  little  Missouri  Eiver,  testing 
the  alignment  of  the  mile-posts  on  the  boundary  and  their  latitude.  Observations  were  then  made 
for  time,  latitude,  azimuth,  and  the  magnetic  elements  at  the  Little  Missouri  Eiver,  near  mile-post 
329,  thus  checking  the  work  and  uniting  the  two  stations  by  means  of  the  tsingent  prolonged  from 
the  northeast  comer.  Similar  determinations  were  made  at  the  three  hundred  and  sixth  mile-]>ost ; 
in  the  vicinity  of  the  two  hundred  and  eighty-third-two  hundred  and  eighty-fourth  mile-post;  at 
the  one  hundred  and  eighty-fifth  mile  post,  and  at  the  forty-second  mile  post.  The  seventeenth 
mile-post  was  examined,  and  various  measures  were  made  to  check  distances  between  the  several 
mile-posts. 

Mr.  Colonna  expresses  his  great  obligations  to  the  commander  of  the  escort  furnished  to  him 
at  my  request — Capt.  F.  M.  Gibson,  of  the  Seventh  Cavalry,  United  States  Army;  also  to  his 
second  in  command,  Lieut.  B.  D.  Spillman.  These  gentlemen  afforded  valuable  assistance  in  the 
conduct  of  the  expedition. 

.  Mr.  Colonna’s  report  makes  special  mention  of  the  able  and  faithful  service  rendered  in  his 
party  by  Mr.  T.  P.  Borden,  Aid.  For  a  part  of  the  time  Mi.  C.  D.  Gedney  was  attached  to  the  party. 
He  has  duplicated  the  records  and  results  of  the  work,  and  furnished  sketches  to  accompany  the 
field-notes. 

In  reference  to  the  service  rendered  to  the  Interior  Department  by  this  special  investigation, 
the  following  letter  was  received  from  the  Secretary  of  the  Interior: 


Department  op  the  Interior, 

Wmhington^  December  7,  1882. 

“Sir:  Your  communication  of  the  4th  instant  containing  the  result,  under  date  of  the  29th 
ultimo,  of  the  investigation  of  Mr.  Eollin  J.  Eeeves’  survey  of  the  northern  boundary  of  Wyoming, 
conducted  in  the  field  by  your  assistant,  Mr.  Colonna,  in  accordance  with  my  predecessor’s  request 
of  Amgnst  25, 1881,  is  received. 

“This  Department  feels  under  great  obligations  to  your  office  for  the  services  rendered,  because 
of  the  thoroughness  of  the  examination  of  the  line  of  survey  and  the  fullness  of  the  field-notes, 
which  leave  in  the  possession  of  this  Department  a  complete  history  of  the  line  for  future  use.  I 
desire,  therefore,  to  put  on  record  my  apprc/ciation  of  your  valuable  aid  in  establishing  this  impor¬ 
tant  boundary  line,  and  of  the  ability  and  thoroughness  with  which  the  investigation  was  made. 

“Very  respectfully, 

“H.  M.  TELLEE, 

“  Secretary. 

“Prof.  J.  E.  Hilgard, 

“  Superintendent  of  United  States  Coast  and  Geodetic  Survey. 


A  communication  of  similar  import  was  received  from  the  Commissioner  of  the  General  Land 
Office. 


SPECIAL  OPEBATIONS. 

Observations  of  the  Transit  of  Venus  at  AuchJandj  New  Zealand.  Also,  determinations  of  the  Force 
of  Gravity  at  the  Transit  of  Venus  Station  and  at  stations  in  New  South  Wales,  British  India,  and 
Japan. — In  Part  I  of  this  report,  reference  was  made  to  the  town  of  Auckland,  New  Zealand,  as 
one  of  the  stations  selected  by  the  Transit  of  Venus  Commission  for  the  observation  of  the  Transit. 
Assistant  Edwin  Smith  having  been  appointed  to  take  charge  of  the  expedition  to  New  Zealand, 
rei)orted  for  that  duty  August  7.  Prof.  H.  S.  Prichett,  of  the  ^Washington  University,  Saint  Louis, 
Mo.,  was  attached  to  the  party  as  assistant  astronomer,  and  Messrs.  Augustus  Story  and  Gustave 
Thielknhl  as  photographers. 

Leaving  San  Francisco  September  19,  the  exjiedition  arrived  at  Auckland  October  15.  With 
the  permission  of  the  authorities  of  the  city  of  Auckland,  Mr.  Smith  established  his  station  on  a 
reservation  known  as  “The  Domain,’’  in  the  eastern  portion  of  the  city.  Its  geographical  position 
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was  determined  by  the  assista-nt  surveyor* general,  Mr.  Percy  Smith,  who  connected  it  with  the 
New  Zealand  Trigonometrical  Survey.  Uis  results  were,  approximately :  latitude  36"^  51'  55"  south, 
longitude  174^  46'  47"  east  of  Greenwich.  The  height  of  the  ground  at  the  observing  pier  was 
found  to  be  two  hundred  and  sixty-two  feet  above  high  water. 

While  preparations  for  the  Transit  were  in  active  progress,  the  latitude  was  obtained  directly 
by  observations  upon  eleven  pairs  of  stars,  and  the  longitude  by  exchanges  of  telegraphic  signals 
with  an  English  ])arty  of  observation  at  Burnham,  this  party  having  exchanged  signals  with  the 
observatory  at  Sydney,  New  South  Wales. 

On  the  day  of  the  Transit  the  weather  was  clear  at  intervals  only,  and  success  but  partial. 
The  sun  rose  in  Clouds;  these  partly  dispersed  as  Venus  advanced  on  the  sun’s  disk,  and  seventy- 
four  negatives  were  secured  with  the  horizontal  photoheliograph ;  but  at  no  time  during  the  Transit 
was  the  sun  free  from  clouds,  and  all  of  the  i)hotograph8  show  their  presence.  A  few  moments 
before  third  contact  the  clouds  became  quite  thin,  and  both  third  and  fourth  contacts  were  observed 
by  Messrs.  Smith  and  Prichett  with  their  equatorial  telescopes. 

A  full  report  of  the  observations  has  been  prepared  for  transmission  to  the  i)resident  of  the 
Transit  of  Venus  Commission.  Mr.  Smith  has  also  prepared  a  report  of  the  determinations  of  the 
force  of  gravity  at  Auckland  with  the  three  Kater  invariable  pendulums.  *  These  pendulums  were 
swung  continuously  from  Novenber  27  to  December  4,  inclusive,  in  a  small  brick  building  known 
as  the  “Block  House,”  near  the  Transit  of  Venus  Station.  • 

Leaving  Auckland  towards  the  close  of  December,  1882,  Messrs.  Smith  and  Prichett  arrived 
at  Sydney,  New  South  Wales,  January  2, 1883.  Every  facility  for  i)eudulum  work  was  affonled  to 
the  party  by  the  kindness  of  II.  C.  Russell,  esq..  Director  of  the  Sydney  Observatory.  The  pendu¬ 
lums  were  swung  in  the  cellar  of  the  observatory  under  the  transit  room  from  January  5  to  January  11, 
inclusive.  The  conditions  of  observation  were  exceedingly  favorable,  the  room  being  dry  and  the 
changes  of  temperature  during  the  experiments  not  exceeding  three  degrees  Fahrenheit. 

From  Sydney  Mr.  Smith  proceeded,  by  way  of  Brisbane,  Australia,  and  Batavia,  Java,  to 
Singapore,  Straits  Settlements,  British  India.  Permission  was  granted  by  the  governor  of  the 
Straits  Settlements  to  swing  the  pendulums  at  the  European  Hospital.  The  station  was  estab¬ 
lished  in  the  laboratory  of  the  hospital,  where  the  pendulums  were  swung  (mntinuously  from  I^larch 
2  to  March  7  inclusive.  Acknowledgment  is  made  by  Mr.  Smith  of  the  hospitable  attentions 
received  from  Dr.  Simon,  in  charge  of  the  hospital,  and  for  liberal  assistance  rendered  by  Captain 
McOallum,  R.  E.,  in  charge  of  the  office  of  the  Colonial  Engineers.  At  the  request  of  this  officer 
a  meridian  line  was  established  for  the  use  of  the  Colonial  Survey. 

Proceeding  thence  to  Hong-Kong,  China,  en  route  to  Yokohama  and  Tokio,  Japan,  Presi¬ 
dent  Kato,  of  the  University  of  Tokio,  offered  every  facility  for  the  observations,  and  caused  a 
stone  pier  to  be  erected  for  the  apparatus  in  a  new  fire-proof  bifllding  but  a  short  distance  from  the 
physical  laboratory.  A  continuous  series  of  observations  was  secured  from  April  24  to  May  1 
inclusive.  Professor  Paul,  of  the  Tokio  University,  took  great  interest  in  the  success  of  the  work, 
and  rendered  personal  assistance  and  hospitality  to  the  observers. 

Leaving  Tokio  May  15  the  party  arrived  at  San  Francisco  May  31,  and,  as  already  mentioned 
under  the  heading  of  Section  X,  made  a  series  of  gravity  determinations  at  the  station  selected 
there  by  Assistant  Davidson.  To  complete  the  series  it  is  intended  to  swing  these  pendulums  at 
the  Smithsonian  Institution,  where  they  had  previously  been  swung  by  Lieutenant-Colonel  Her- 
schel.  Royal  Engineers. 

Observations  in  connection  with  those  made  at  Caroline  Island^  South  Pacific  Ocean^  of  the  Total 
Pclipse  of  the  Sun,  May  6, 1883.  Also  determinations  of  the  Force  of  Gravity  at  the  Eclipse  staticn,  and 
at  stations  in  the  Sandwich  Islands^  and  in  San  Francisco. — The  special  expedition  organized  for  the 
observation  of  the  Total  Solar  Eclipse  at  Caroline  Island  in  the  South  Pacific,  mention  of  wffiich 
was  made  in  Part  I  of  this  report,  was  placed  in  charge  of  Prof.  Edward  S.  Holden,  Director 
of  the  Washburn  Observatory.  Mr.  E.  D.  Preston,  of  the  Coast  and  Geodetic  Survey,  was  ordered 
to  report  to  Professor  Holden  as  a  member  of  the  expedition.  The  United  States  ship  Hartford 
conveyed  the  party  to  Caroline  Island,  arriving  there  on  the  20th  of  April. 

Preparations  for  the  work  were  at  once  begun,  each  observer  having  had  a  special  duty  allotted 
to  him  by  Professor  Holden.  To  Mr.  Preston  were  assigned  the  determinations  of  time  for  the 
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eclipse,  ebservations  for  latitude  by  the  nietliod  of  eciiial  zenith  distances,  and  tlie  ()l)servati()n  of 
the  four  contacts.  As  given  approximately  by  the  field  coini)iUations,  the  geographical  ])osition  of 
the  station  was  found  to  be:  Latitude  00'  01"  south;  longitude  10*'  00"‘  50"  west  of  Green¬ 
wich.  The  longitude  is  from  the  observations  of  Mr.  Winslow  Ui)ton,  of  tin*  Signal  Service,  who 

was  a  member  of  the  party. 

On  the  day  of  the  eclipse  the  weather  was  clear  during  totality,  excei)t  a  slight  haze  for  a 
minute  or  two  at  beginning.  All  four  contacts  were  observed  by  Mr.  Preston,  using  a  small  tele¬ 
scope  of  about  two  and  a  half  inches  aperture  and  three  f(‘et  in  focal  length,  with  a  magnifying 

l)ower  of  about  115. 

Eeferring  to  the  appearance  of  the  first  ray  of  sunlight  after  the  darkness  of  th(‘  long  totality, 
Mr.  Preston  remarks  that  it  was  like  a  flash  of  the  electric  light  as  contrasted  with  the  intense 
color  of  the  chromosphere  on  the  western  edg(‘  of  the  moon  for  the  few  seconds  preceding  third 

contact. 

In  addition  to  the  observations  pertaining  to  the  eclipse,  Mr.  Preston  was  charged,  on  behalf 
of  the  Coast  and  Geodetic  Survey,  with  determinations  of  gravity  at  Caroline  Island,  and  at  sta¬ 
tions  in  the  Sandwich  Islands  on  his  homeward  voyage.  For  this  purpose,  pemlulmn  No.  5  was 
swung  on  eight  nights  at  the  Eclipse  station.  On  the  0th  of  May,  Mr.  Pn  stcui  left  the  Caroline 
Islands  for  Honolulu  on  board  the  Hartford,  and  upon  his  arrival  received  instructions  to  deter 
mine  the  force  of  gravity  at  the  station  on  the  island  of  Maui,  occupied  by  I)e  Freycinet  iu  ispj. 
At  this  station  (Lahaiua)the  pendulum  was  swung  on  ten  nights,  and  the  latitude  determined  by 
one  hundred  and  fourteen  observations  on  thirty-live  j)airs  of  stars.  A  second  station  was  occupied 
at  Honolulu  (Oahu)  where  the  pendulum  was  swung  during  three  consecutivt*  days  and  nights,  ainl 
a  limited  number  of  observations  for  latitude  were  obtained,  but  little  time  being  available  before 
the  departure  of  the  steamer  for  San  Francisco. 

Upon  reaching  San  Francisco  July  9,  comparative  determinations  of  gravity  were  begun  at 
the  station  established  there  by  Assistant  Davidson.  Mr.  C.  B.  Hill,  of  Mr.  Davidson’s  parly,  was 
assigned  to  aid  Mr.  Preston  in  his  observations.  The  work  was  prosecuted  between  July  15  and 
27,  with  many  interruptions  from  unfavorable  weather. 

Mr.  Preston  acknowledges  the  efficient  assistance  of  Ensign  S.  J.  Brown.  V.  8.  N.,  in  the  work 
at  the  Caroline  and  Sandwich  Islands,  and  expresses  his  obligations  for  many  kind  attentions 
received  from  Mr.  H.  Turton,  of  Lahaiua;  from  AV.  D.  Alexander,  esq.,  Superintendent  of  the 
Hawaiian  Government  survey,  and  from  the  Governor  of  Oahu. 

An  abstract  of  the  report  of  Mr.  Preston  api)ears  as  A])i)endix  No.  17. 

Tidal  observations  at  Honolulu,  Saiidwich  Lslands. — In  order  to  obtain  a  record  of  the  Sandwich 
Island  tides  for  comparison  with  the  tides  of  the  Pacific  coast,  a  self  registering  tide  gauge,  loaned 
by  the  Coast  Survey  to  the  8ui)erintendent  of  the  Hawaiian  Government  survey,  has  been  kej)t  in 
operation  under  the  direction  of  that  officer  since  June,  1877.  Records  from  this  tide-gauge  are  sent 
from  time  to  time  to  this  office,  the  latest  received  bringing  iij)  the  series  to  near  the  close  of  July, 
1882.  In  connection  with  the  tidal  records  from  the  self  registering  gauges  on  San  Francisco  Bay 
and  at  Kadiak  Island,  Alaska,  this  series  will  have  a  special  value. 

COAST  AND  GEODETIC  SURVEY  OFFICE. 

It  will  appear  from  the  report  of  Assistant  Richard  D.  Cutts,  in  charge  of  the  Office  and 
Topography  (Appendix  No.  4),  that  all  of  the  material  received  from  the  field  has  been  i)ut  rapidly 
into  shape  for  record  and  publication.  Consideration  has  been  given  and  exj)eriments  made  with 
a  view  to  the  introduction  of  improvements  in  methods  and  i)rocesses.  The  demands  upon  the 
office  for  the  charts  and  other  publications  of  the  Survey  are  increasing  year  by  year,  as  also  are 
applications  for  special  information,  transcripts  from  original  surveys,  &c.,  from  ])ersons  not  con¬ 
nected  with  the  work.  A  tabular  statement  of  information  furnished  is  given  in  Appendix  No.  3. 

To  the  report  of  Assistant  Cutts  are  appended  the  reports  of  the  chiefs  of  the  several  office 
divisions.  Accompanying  these  are  tables  giving  the  titles  of  the  charts  and  engrav^ed  plates 
begun,  completed,  and  continued  during  the  year;  also  a  list  of  the  publications  of  the  Survey 
received  from  the  Government  Printer  and  an  account  of  their  distribution. 

S.  Ex.  29 - 10 
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Assistant  Cutts  refers  to  the  collections  of  geo^rraphical  data  in  the  office  which  are  now  avail- 
able. for  the  consiruction  of  a  map  of  the  United  States,  and  suggests  that,  nuder  the  anthority  of 
Congress,  steps  be  taken  toward  the  construction  of  ijjich  a  map,  based  upon  a  scientific  frame¬ 
work  and  executed  upon  an  appropriate  scale.  This  suggestion  meets  with  my  cordial  approval. 

The  progress  made  in  the  prepaiation  for  publication  of  the  third  volume  of  the  Atlantic 
Coast  Pilot  (Division  C),  including  the  coast  from  New  York  to  the  Chesai)eake,  has  been  already 
referred  to  in  Part  II  of  this  report,  under  the  heading  of  Section  II. 

Numerous  additions  have  been  made  to  our  knowledge  of  Southeastern  Alaska  since  1879;  it 
has  been  necessary  therefore  to  revise  portions  of  the  text  of  the  mannscrii)t  of  the  Coast  Pilot  of 
Alaska  and  to  make  additions  or  corrections  to  the  charts  in  order  to  bring  them  up  to  date. 
Assistant  W.  H.  Dali  has  been  engaged  in  this  work  during  the  past  fiscal  year,  his  knowledge  of 
that  coast  acquired  by  his  own  long  service  there  making  him  i)eciiliarly  fitted  for  it.  The  manu¬ 
script  is  now  in  the  hands  of  the  printer.  It  relates  to  or  describes  about  8,800  miles  of  shore  line. 
The  collection  of  material  has  compelled  frequent  reference  to  works  in  the  Russian,  Spanish,  Ger¬ 
man,  French,  and  other  languages,  in  order  that  no  information  of  value  might  be  overlooked. 

Upon  the  request  of  four  committees  of  Congress,' si)ecial  information  on  the  Alaskan  region 
was  furnished  to  them,  under  my  direction,  by  Mr.  Dali;  responses  were  also  made  to  a  large 
number  of  requests  relating  to  this  region  by  private  individuals.  During  the  period  from  August 
18, 1882,  to  April  30,  1883,  Mr.  Dali  was  aided  by  Mr.  Isaac  Winston. 

Mr.  W.  B.  Morgan  has  continued  in  the  position  of  disbursing  agent  of  the  Survey.  Mr. 
Morgan  has  been  assisted  by  Messrs.  John  W.  Parsons  and  W.  A.  Herbert  as  accountants;  the 
latter  during  the  fiscal  year,  the  former  since  March  last. 

In  the  preparation  of  this  report  I  have  had  the  aid  of  Assistant  Edward  Goodfellow.  The 
clerical  duties  in  my  office  have  been  performed  by  Messrs.  W.  B.  Chilton  and  C.  D.  Gedney. 

Respectfully  submitted. 

«  J.  E.  HILGARD, 

Superintendent, 

Hon.  G.  J.  Folgee, 

Secretary  of  the  Treasury. 
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Sections. 


Sucnoif  I. 


Parties.  I  Operatious, 


1‘rrsonH  fondiictiii};  4>pfiatioiiH. 


Maine,  New  SCampshire,  No.  1  j  TrianKulatioiiaudj:  C.  H.  assistant ;  K.  L.  Taiit-y. 


Vermont,  Massachusetts, 
and  Rhode  Island,  includ¬ 
ing  coast  and  seaports, 
hajs  and'rivers. 


top(>p‘ai)by. 


aid. 


2  .Toimgraphy .  Eugene  Ellicott.  assistant 


|,Topogiapliy .  A.  \V.  Longfellmv,  jus.smtant - 

Hydrography  -  Lieut.  II.  (i.  O.  ('olby,  U.  S.  N..  a.s 

j  sistant  ;,En.signa  Da\  i*!  Daniels 

1  O.  G.  Dodge,  and  A.  JetlVies,  1' 

’  S.  X. 

Tidal  observation.s  J.  G.  !^»aulding . . 


Triangiilatiou _  Richard  D.  Cutt.s.  assistant ;  Jolin 

A.  McNicol. 


7  ^  Geodetic .  Prof.  E.  T.  (^iiiiuby,  acting'assist 

I  ant. 

8  I  Geodetic .  Prof.^V.'ti.' Barbour,  acting  as- 

i  sistant. 

9  I  Deep-sea  sound-  Lieut.  Coinniander  W.  H.  Rntwii- 

I  iugs.  ?  son,  U.  S.  N..  assistant. 


1 


10 


Skctioh  n.  ** 

i 

cmnecticnt,  New  York,  j^No.  1 
New  Jersey,  Pennsylvs- 
nia,  and  Delaware,  in-  < 
clnding  o<NMt,  bays,  and 


2 


Tidal  observations  . 


Deep-sea  and  off-  ‘ConiniaiulerJ.  II.  Bartlett.  17.  S.N., 
shore  soundings.  4  assistant;  Lieut. -CoTiiiuauderW. 

II.  Brownson,  D.  S.  X.,  assistant ; 
I  Lieut.  G.  W.  Mentz,  U,  S.  X. ; 
Ensign  H.  S.  Knapp.  U.  S.  X. 

Hydnigraphy . i  Lieut. -Coniniauder  W.  11.  Brown- 

I  son,  U.  S.  N.,  Jissistmit :  Lieut, 
j  H.  B.  Maiistield,  U.  S.  X.,  a.ssi.st- 
ant ;  Master  C.  R.  ^ilcWinslow, 
U.  S.  X. :  Ensign  W.  B.  (^uper 
ton,  U.  S.  X. ;  Midshipmen  W. 
C.  Canfield,  R.  S.  Sloan,  and 
Wm.  Truxtun,  U.  S.  X. 


Loe;ilitio.s  of  work . 


'rriangulation  and  topograjdiy  «»f  Machias  Bay 
ami  River.  Me. 2  (Sei'  also  S»M  ti<m  VIII.) 


'ro]M»gr:i])liy  of  islands  in  Moos  a-ht'c  Reach  aij<l 
shore  line  of  Cliandler’s  Bay.  M<‘.“  (See  also 
Se<  t  ions  1 1 1  ;md  VI.) 

T4>i)<»gi  aphy  of  tiie  shores  td  Pleasant  River.  Me. 

lI>drogiaphie  surveys  in  Xarraguagus  and 
Pige<iu  lliir.  Bays :  *  soumling.s  otf  Gouldslxu  - 
•  Migh  Bay  ;iml  in  Dyer’s  Bay  ami  Roekland 
Harbor,  Me. ^ 

Seri»*s  «d’  tidal  observations  with  self-n*gistoring 
tid«'-Lmuge  continued,  ami  met«‘or4dogical  ob- 
.s«-rv;itions  re4  orde<l  at  Pulpit  Cove,  Xorth 
llav4*n  Island,  Pniobseot  Bay. 

Ptimary  triangidalion  for  the  connection  of  the 
station  upon  Mount  Wa.shington.  X”.  IL.  with 
the  triangulation  ofMaiue,  and  of  the  Hudson 
River  and  Lake  Champlain. 

Occujiation  of  stations  for  tletermining  points  in 
the  triangulatiou  of  Xew  Hampshire. 

Stations  oei  iipied  in  eontinuation  of  the  triangu¬ 
latiou  of  the  State  of  Vermont. 

Lino  of  deep-sea  soundings  from  off  Xantucket 
aero.ss  the  Gulf  Stream.  (See  also  Section.s  II 
and  VI.) 

Observations  continue<l  at  Providence,  R.  L. 
with  a  silf-registering^'tide  gauge  loaned  to  the 
city  engineer. 

Deep  sea  soundings  from  vicinity  of  Montauk 
Point  to  the  Bermuda  Islamls,  and  lim*s  of 
soundings  nonual  to  coast  otf  south'shore  of 
Long  Island.  (See  al.so  Sections  T  and  VI.) 

Ilydrograjiliy  of  eastern  entrance  to  Long  Island 
Sound.  (Se«‘  also  Sections  I  and  VI.) 
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APPENDIX  No.  1— Continued. 


Stations. 


I  Parties. 


OjM'rations. 


Persons  conditetiiif;  operations. 


Localities  of  work. 


Section  II— Continued. 


No,  3  Tidal  observations  J.  M.  f^»ulev . 

•  I 

4  Triaiifjulation  ...  Spent  er  (’.  MeCorkle.  a.n.'si.-tant 


5  Topo;:ra[diy  .. 

6  IIy<lro;iiaphy . 


7  Tepo^traphy 


KiUviii  llereesheimer.  as'+rsiant ; 
j  A.  K.  I>m  t4ui.  ai«l. 

.  Lieut.  liiiliardson  Clover,  P. 
N..  H'*'<i‘*timt ;  Lieut.  A.  V.  Wad 
liaioH,  r.  .S.  N..  a.snistant ;  Kn- 
siiin  T..  K.  i;i*\ Holds,  U.  S.  N. ; 
Midsliipnian  Harry  Pltelps.  U. 
.^.  N.;  W.  C.  Willenlmclier. 

W.  C.  Hod;;kins,  snha.ssi.stant  . . . 


Self  rejxisterinij  tide  jiauRe  establiahod  on  the 
breakwater.  Bloek  Island. 

lie  establishment  of  points  of  old  trinngnlation, 
and  deteriuinaliou  of  new  pointa  from  Watch 
Hill  westward  for  resui-vey  of  Lod{(  Island 
Sound.  (See  also  .Section  VIII.) 

Top(»eiaphi«  al  survey  of  Fisher's  Island,  Long 
Island  S(».\nd. 

Uydi  o;rrap)iie  rosnrvey  of  Fisher’s  Island  Sound 
and  New  London  and  Stonington  Harbors. 


8  T»>poerapby .  W.  H.  Deiini'^,  assistant . 

9  Tidal  ob.servations  E.  Ko<’h . 

! 

10  ,  Ti ian>;ulatioti _  (k  U.  Van  Ord«  n.  Hiibassistant  ... 


11  T<»i»o;;raphy  and  |  ('barbs  Hostuer,  assi, slant;  Mas 


bvdroiriai»liy.  ter  J.tk  I’lemont.  jr..  C.  S  N. ; 

*  Kn‘<i:;n  A.  F.  Fet  lit  tier.  F.  S.  N. 

12  [  Hydio^rajdiy .  Lieut.  K<lwanl  M.  Hughes,  U.  S. 

N..  as.sist.uit :  Midshipmen  F. 

'  W.  KelIo»r-r  nn,i  A.  A.  Aeker 
I  man,  I’.  S.  N. 

13  I  TrianKnlatioii - ;  J.  A.  Sidlivan,  aetine  a.ssistant  . 

14  I  Trianmdation  ...  (lershoin  l’ra«lford.  nssisl.iut;  fl. 

I  K.  Carland. 

15  I  Spec  ial  o])eration.s  ,  F.  II.  (Ic  tdes,  assistant . 


16  1  Topography  and  |  Charle.s  Tfosnu’r,  assi.stant ;  Mas- 
hydrc*era]diy.  I  ter  J.  Fremont,  ,jr..  V.  S.  N. ; 

I  Ensign  A.  F.  Feehteler,  F.  S.  N. 

Hydro;^!  ajdiy . j  Lient.dJommander  E.  H.  Thomas. 

*  F.  S.  N.,  a.ssistant;  Master  F. 
j  A.  Wilner,  F.  S.  N. ;  Ensigns  H. 
^  !  II.  Witzel.  J.  M.  Orchard,  and 

i  C.  S.  McClain.  U.S.N. 

18  Tidal  cdiservatious  F.  W.  Sliepheard . 


Tojw.graphie  resiirvey  of  north  shore  of  Long 
I. si  and  Sound  to  eastward  of  Thames  River. 
(.Sec*  also  Section  VIII.) 

Topographic  resurvey  of  New  London  and 
vie  inity. 

Sc  lt  registering  tide-gauge  established  at  Fort 
Tniiuhull,  New  London,  Conn. 

Ite  estahli.shment  of  (>oints  of  former  triangnla- 
tif»n,  and  determination  of  new  points  on  south 
t  shores  of  lA»ng  Island  Sound  in  vicinity  of 
Montnuk  Point  and  Gardiner's  Bay.  (See  also 
Se<  tiou  VIII.) 

Topographic  and  hydrograpliic  resurvey  of  east¬ 
ern  jiarl  of  soutli  slioreaof  Long  Island  Sound. 

H\drographic  resurvey  of  Gardiner’s  Bay  an# 
approuehes,  south  coast  of  Long  Island  Sound. 
(See  also  ScM’tiou  IX.) 

Ib  ic'iiniuatioii  of  the  geographical  position  of 
the  new  ohm-rvatory  of  Yale  College. 

Point.s  deti  i  tnined  for  the  resurvej’  of  the  north 
shore  of  Long  Island  Sound  from  vicinity  of 
Bridgeport.  Conn.,  westward. 

Recovery  and  marking  of  triangolation  points 
on  the  noi  th  shore  of  Long  Island  between 
Hernjistead  Harbor  ap^  Horton’s  Point,  N.  Y. 

Topographic  and  hydrographic  resurvey  of  the 
we.stei  n  jmrt  of  lA>ng  Island  Sound  in  vicinity 
of  Th fog's  Neck. 

Hvdrograpliic  resurvey  of  the  approaches  to 
New  York  HarVior. 


19 


Force  of  gravity..  Charles  S.  Peirce,  assistant;  E.  D. 

I  Preston  and  F.  B.  Hall. 


20  j  OlT  .sliore  hydrng-  Ident.  Cotnmander  W.  H.  Brown- 
laphy  and  de<‘p  son,  U.  S.  N.,  as.si.stant:  Lu*nt. 
sea  sounding.  j  G.  W.  Merit/,  U.  S.  N.  .■•Eusigiis 

I  H.  C.  Wakenshaw,  W.  M.  Con- 
j  stant,  and  Harry  S.  Knapp.  F. 

!  S.  N. 

21  j  Verification  of  In'-  I  J.  S.  Bradford,  assistant . 

I  drogiaphy.  I 


Series  of  tidaf  obseiwations  continued  with  self- 
registering  tide  gauge  at  Sandy  Hook,  N.  J. 

Determinations  of  the  force  of  gravity  at  Ho¬ 
boken,  N.  J,.  and  at  Albany,  N.  Y.  (See  also 
Sections  III,  V,  and  VI.) 

Hydrography  off  south  coast  of  Long  Island, 
and  lines  of  deep-sea  soundings  in  the  vicinity 
of  New  York  Bay  entrance.  (See  also  Sec¬ 
tions  I  and  VI.) 


Verification  of  hydrography  for  the  Atlantic 
Coast  Pilot. 
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Sectiok  III. 

Maryland,  Virginia,  and 
West  Virginia,  includ¬ 
ing  bays,  seaports,  and 
rirers. 
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I 

Oj>cratioiirt.  PririJUis  rondiuMinj;  <>p('r:itions.  I.-icalit ies  of  \v<»rk. 


Leveling  opern-  ( ).  11.  Tillniann,  ;  .1  0 

tioiifl.  Atkins  aiul  W'.  O  .Inia  s 

I 

TiiiiTigiilntion  ...  C.  O.  Hmitille.  .1.  I’. 

KiiliasMi^laiit  ;  9.  1’.  I'.u; 
tell(',  oxfia  I  \  «'i-. 


Triaiigulation .  Pi  of.  K.  A.  Hewm  i .  aitin- 

ant. 

Topography .  (k  M.  nncln  ,  aHsiNtnnt  . 


Trinngulalien . 

Physical  hydrog¬ 
raphy. 

Hydrography . 


Hydrography _ 


Topography . 


A.  T.  ?»Iesin:'.n,  .*>ssis(aiit  ;  Wk  Ik 
Fail  t'u  111,  extra  dh-i  i  \  rv. 

Hei;r>  Mill  li<  11,  assistant  :  IT  I.. 
Marindin.  assist. mf  :  1',  1 ». 

Granger,  ns.si.slani  ;  .1,  A  knlli 
van. 

H.  L.  Marindin,  assi-»tanl  :  W.  1. 
VinnI.  snli.issistant  (part  of  -ea 
Ron);  Kn.sign  E.  M.  Kat;'.  Tk  S. 
N.;  M id.-'liipinen  J.  A.  Diinilt- 
••rty  and  1..  S. Van  Thi/^  n.lk  S.  Nk 
Lieut.  IT.  1).  Man.stirM,  Ik  Vk, 
as.sisiant;  liieut.  Hugo  <>^t»r- 
hans,  IkS.  N.,  a.s.Hisfsnt. 

W.  I.  Vinal,  Huba.ssistant . 


Hydrography .  I.ient.G.  G.  Hanns,  Ik  S.  N..  a.^sisf 

ant;  Ma.ster  W.  G.  ( 'iitler,  U.  S, 
N.;  Eiirtign.s  E.  F.  Lelper  and  (i. 
IT.  Fieneh.  S.  N. 

Topography .  K.  M.  Ikiehe,  UH-istant. 

Topograj»hy  -  G.  'Ik  latdella.  a.ssistant  .  .  ... 


Goo<lotic .  Manstiehl  Merriinan,  aeiing  as- 

nistant. 

Special  operations.  G.  H.  Sinelali ,  suhassistant ,  G.  II. 

Van  Ordeii,  siihassistant. 


DeterniinationBOt'  G.S.  Peirce,  a-ssistant ;  E.D.  Pies- 
gravity.  ton.  Carlisle 'rerry,  Jr.,  ami  li.  A. 

"MarT,  aids. 


Transit  of  Venus  CharlcH  A .  Schotr.  SRHistant ;  B.  A . 

Colonna,  a-ssistant:  J.  (».  Por¬ 
ter. 

Topography .  .Toliu  W.  Donn,  aHsistanl ;  D.  B. 

Wainwright,  a.ssistaiit. 

Special  o]»erationR.  TL  G.  Ogdt'n.  assi.stant . 

Topography .  Eugene  Ellicot t.  assistant  .  ... 


Topography .  C.  M.  Bacht*.  assistant . 


I.t-vtliuLT  '  pe!  .ii  inns  tor  cniim-cting  tin-  Gi'a.Mt 
Siir\.  \  I  cl.i .  lire  ni:ii  k  at  .Milan;.,  Nk  V..  with 
till'  ]ii!ri,;ii\  tri.ingiil.itioii  -itaii.in  on  M..iiiit 
M, IP-Ill  Id,  \'i,  i  .ils'i  Stctioii  \’I.) 

Piia  ;ii  \  T  t  i:;  nanlal  aai  .mIhms  tin*  Stale  ol'  N'*-\v 
\'oi  1;  to!  iM.iiiio*  I  ill _  tin-  1  riangul.it  ion  of  Hud 
-•‘!i  i;i\t  i  and  Lake  ‘ 'liani pl.iiii  with  that  of 
the  -U!  ',  e\  of  tlu  (  Ilc.-t  L.ikt  .s, 
t  k'lii  inn;i'  ion  of  t  ill*  1 1  i.Migulat  ion  of  the  nor  I  hern 
p;v  I  »,(  tlif  Stato  of  N'rw  .1  M  SeV. 

.\ddiIion.i  of  to]ioL’ia]ihii  al  details  to  otigiiuil 
-hei  t'.i  of  snrvoy  of  the  Nea  .1  er,sey  eoa,st  hri 
tween  tho  highlands  of  Nki^<-iink  and  loniks 
i;i\  ei  .  I.s,  e  aks.i  Seet  ion  III,i 
'rriaiigul.if  ion  ot‘  l>olaw;i!e  Bay  and  liiver.  (.See 
al.^o  S,  eiioa^  III  and  XIV. 

Bh>-ical  hydioL'iajihv  of  Hohiwaie  Bay  ami 

i:i\ei 


1 1\ III ogi .'jihie  lesiiivev  of  Delaware  Biy  and 
ilivei. 


I ! '  drogi ajihii'  tesnrvev  of  Delaw. ire  Bay  and 
Bivei . 


lle>i:i  vey  (if  toi>ography  in  vicinity  of  Gape  Hen 
lopeli,  Del. 

Gontinuat ion  of  hydiogr.ai»hi«*  resnrvey  of  lower 
D«  law  are  Bay. 


'I'opogiajihie  resnrvey  of  the  New  Jersey  shore 
of  Dehiware  Kivi  r  and  li.ty  continued. 

(kuil iniiation  of  the  toiiogiaphic  ro.siirvoy  of 
the  west  shoie  of  D*daware  River  ami  Bay 
fioni  Nk  wc.istle  sonlhw.ard. 

Reeomiai'-s.iiiee  and  extension  westwaril  of  the 
tt  iangnlat ion  of  the  Slate  of  Pennsylvania. 

Doterniinat  ion  of  honmlary  lim*  betw  een  Penn¬ 
sylvania  .and  We.st  Virginia.  (Sec  also  Sec¬ 
tions  II I  and  XIV.) 

Detenninal ions  ofgiavity  by  jienduluni  experi¬ 
ments  at  Balt  iinore  and  .at  Washington.  (S<*e 
also  S»*etions  II,  V,  and  VI.) 

% 

Observations  of  the  Transit  of  Veuu.s  of  Deemi 
bor  t).  18H2,  at  Washington.  D.  C. 

Gontinuation  of  the  detailed  topographical  snr 
vey  of  the  District  of  Golmnbia. 

Examination  of  tin'  monuments  of  the  Trial 
Base  Line  at  P’oi  t  ^^yer  reservation.  Va. 

Special  survey  for  tlie  Fish  Comini.ssiou  near 
the  Great  Falls  of  the  Potomac.  (See  also 
.Sections  T  and  VI.) 

Continuation  of  tojmgraphic  survey  of  the  Houlh 
shore  rd'  Hamjd-ou  Roads,  hotween  Craney 
Island  and  Nansemoml  River.  (See  also  Sec¬ 
tion  1 1.) 
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Sec  lions. 


Parties.  Operations. 


Pei-S4*n8  conducting  ojx rations. 


I - - 

Localities  of  work. 


Section  III— Continued. 

No.  7  Hydrography .  Master  John  C.  Fremont,  jr.,  U. 

S.  N..  assistant ;  Ensigns  A.  F. 
Fechtcler  and  F.  W.  Kellogg, 
r.  s.  N. 

8  Determination  of  C.  U.  Sinclair,  snhassi.stant  :  F.  H. 
latitude  and  Ion-  Parsons,  suhassistant. 

gitudo. 


9  Geotletic  coniuM  -  C.  H.  Sinclair,  Huha.SHMtant. 
tion. 

* 

10  Special  reconnais-  H.  F.  Walling . 

sauce  and  triau- 
:  gnlation. 

11  Reconnaissance  ..  A.  T.  Mosmau,  assi.staut;  W.  B. 

Fairfield,  extra  observer. 

Section  IV.  , 


North  Carolina,  including 
coa.st,  sounds,  seaimrts, 
and  rivers. 

i 

I 

Section  V. 

I 

South  Carolina  and  Geor¬ 
gia,  including  coast,  sea¬ 
water,  channels^  sounds,  ' 
harbors,  and  rivers. 


Section  VL  j 

Peninsula  of  Florida,  from  | 
Saint  Mary’s  River  on  i 
the  east  coast  to  Anclote  > 
Keys  on  the  west  coast, 
including  the  coast  ap-  * 
proaches,  reefs,  keys,  sea¬ 
ports,  and  rivers.  | 


No.  1  Deep-sea  aonnd-  Commander  J.  R.  Bartlett, U.  S.N., 
iiigs  and  teni-  assistant;  Lieut  G.  W.  Ments, 

peratiires.  ^  U.  S.  N. ;  Ensign  H.  S.  Knapp, 

U.  S.  N, 


2 


No.  1 


Hydrography .  Lieut.  F.  A.  Wilner,  U.  S.  N.,  as¬ 

sistant  :  Ensigns  F.  E.  Sherman 
and  Harry  Phelps,  IJ.  S.  N. 

Hydrography .  Lieut.  J.  T.  Sullivan,  U.  S.  N.,  as¬ 

sistant:  Ensigns  W.  H.  Allen, 
E.  N.  Fisher,  and  J.  P.  Parker, 


2  Telegraphic  longi*  Charles  S.  Peirce,  assistsnt :  E.  D. 
tndes  and  pen-  Preston, 
dnlum  observa¬ 
tions. 


No.  1  j  Hydrography .  Lieut.  E.  D.  F.  Heald,  U.  S.  N..  as- 

j  sistant;  Lieut.  David  Daniels. 

U.  S.  N. ;  Ensigns  O.  G.  Do«lge 
and  Alfred  Jeffries,  U.  S.  N. 

2  Telegraphic  longi-  ;  Charles  S.  Peirce,  assistant,  in  co¬ 
operation  with  Col.  F.  Perrier, 
Director  of  the  French  geo¬ 
graphic  service  and  chief  of 
party  for  observation  at  Saint 
Augustine  of  the  Transit  of 
Venus;  E.  D.  Preston. 

3  Reconnaissance...  Engene  Ellicott,  assistant . 


tndes. 


4  i  Triangulation,  to- 

pography,  and 
hydrography ; 
observations  for 
azimuth  and  of 
!  magnetic  decli¬ 
nation,  dip,  and 
I  intensity. 

5  Triangnlation,  to¬ 

pography,  hy¬ 
drography,  and 
observations  for 
azimuth. 


B.  A.  Colonna,  assistant;  T.  P.  { 
Borden  and  E.  L.  Taney,  aids;  I 
W.  B.  Fairfield,  extra  observer;  I 
Ensign  Edward  Simpson,  U.  S.  I 
N.  (part  of  season).  ! 


O.  H.  Tittraann,  assistant;  J.  B.  J 
Weir,  sahassistant:  Ensign  £.  j 
M.  Katz,  U.  S.  N. ;  Midshipmen  I 
J.  A.  Dougherty  and  Jj.  S.  Van  , 
Dnzer,  U.  8.  N.  i 


Current  observations  at  stations  near  the  en¬ 
trance  of  Chesap<>ake  Bay  and  thence  south¬ 
ward.  (See  also  Section  VI.) 

Determination  of  the  longitude  of  the  University 
of  Virginia,  Charlottesville,  by  exchange  of 
telegraphic  signals  with  Washington,  and  of 
Hie  latitude  of  the  Chariottesville  station. 
(See  also  Sections  II,  VIII,  XIII,  XIV,  and 
XV.) 

('onnection  of  the  astronomical  station  at  the 
Fniversity  of  Virginia,  with  the  primary  tri¬ 
angulation.  (See  also  Sections  II  and  XV.) 

Reconnaissance,  triangnlation,  and  hypBome- 
tric  observations  in  the  region  about  Wash¬ 
ington,  D.  C.,  for  the  construction  of  a  general 
map. 

Reconnaissance  for  the  extension  of  the  pri¬ 
mary  triangnlation  near  the  thirty-ninth  par¬ 
allel  westward,  in  West  Virginia,  Ohio,  and 
Kentucky.  (See  also  Sections  IT  and  XIV.) 

Lines  of  deep-sea  soundings  and  iemperatnres 
off  the  Atlantic  coast  of  the  United  States. 
(See  also  Section  11.) 

Hydrographic  surveys  of  Capo  Fear  River 
entrance  and  in  Cruatan  and  Pamplico  Sounds. 

Hydrographic  survey  in  the  vicmity  of  Cape 
Roiuain,  8.  C.  (See  also  Section  u .) 


Occupation  of  the  station  at  Savannah,  Ga.,  for 
the  det<*nninatii»n  of  the  longitude  of  Saint 
Augustine,  Fla.,  by  exchange  of  telegraphic 
signals.  (See  also  Sections  II,  III,  V,  VI.) 

Hydrographic  resurvey  of  Saint  John’s  River 
and  bar. 


Determination  of  the  longitude  of  the  Transit 
of  Venns  station  at  Saint  Angustine  by  ex¬ 
change  of  telegraphic  signals  with  Savannali. 
(See  also  Sections  II,  III,  and  IV.) 


Reconnaissance  of  Saint  John’s  River  from  Lake 
Monroe  to  Lake  Washington.  (See  also  Sec¬ 
tions  I  and  in.) 

Survey  of  the  eastern  coast  of  Florida  from  In¬ 
dian  River  Inlet  southward.  (See  also  .^-c- 
tion  XVII. ; 


Survey  of  the  shores  and  lagoons  of  East  Florida 
from  Key  Biscayne  northward.  (See  also  Sec¬ 
tion  n.) 
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Seolioiia. 

Parties. 

Operations. 

Persons  conducting  operations. 

SBcnoH  YI— Contloned. 

No.  6 

Hydrography . 

Lieut.  IL  B.  Mansfield,  F.  S.  N.. 
assistant;  Ensigns W.  B. Caper- 
ton,  H.  M.  Wetzel,  J.  M.  Or 
chard,  and  C.  S.  McClain,  U. 
S.  N. 

7 

Current  oliserva- 

tioDs. 

Lieut.  J.  C.  Fremont,  jr.,  F.  S.  N.. 
assistant. 

8 

Deep-sea  sound  - 

ings. 

# 

Lieut.  Commander  W.  H.  Brown- 

son,  U.  S.  N..  assistant;  Lieut. 
G.  W.  Mentz,  F.  S.  N.;  Mas 
ters  Henry  Morrill  and  Lucian 
Fl3Tine,  U.  S.  N. ;  Ensigns  H.  C. 
Wakenshaw',  W.  M.  Constant, 
and  H.  S.  Knapp,  F.  S.  N. 

. 

9 

Topography  and 
hydrography. 

Joseph  Hergesheiraer,  s^ibassist- 
ant;  J.  B.  Boiitelle,  extra  ob¬ 
server. 

10 

Hydrography . 

Lieut.  II.  B.  Mansfield,  F.  S.  N., 

assistant. 

SacnoH  YUL 

j 

AlabMn.  MteslMlppiLoiil* 
Mid  Arbinwia,  in- 

No.  1 

1  Beconnaissance. .. 

Spencer  C.  McCorkle,  assistant ; 
W.  0.  Jones,  acting  aid. 

chidincOnlfeoMtiportB, 
and  riTen. 

2 

Topography  and 
hydrography, 
with  supple¬ 
mentary  trian- 
gnlation. 

C.  H.  Bo3'd,  assistant :  Midship¬ 
man  James  C.  Drake,  L^.  S.  N. ; 
J.  De  Wolf,  extra  observer. 

3 

1 

Tri angulation,  to¬ 
pography,  and 
hydrography; 
measnrement  of 

base  and  obser¬ 
vations  for  lati¬ 
tude  and  azi- 
1  moth. 

F.  W.  Perkins,  assistant;  W.  ('. 
Hodgkins,  subas.sistant ;  G.  F. 
Bird,  aid;  Lieut.  Lucian  Flynne, 
F.  S.  N.,  assistant. 

4 

Telegraphic  lon- 
1  gitudes. 

F.  H.  Parsons,  subassistant . 

Lwalities  of  work. 

Ilydrographic  mirv«>y  between  Jupiter  Inlet  and 
Key  BiHcayne.  (See  also  Section  II.) 


Observations  of  currents  at  stations  oft'  Jupiter 
Inlet.  Fla.  (See  also  Section  III.) 

Deep-sea  soundings,  with  serial  temperatures. 
l>etween  the  Bahamas  and  the  Bermudas.  (See 
also  Sections  I  and  II.) 


Topographic  and  hydrographic  survey  of  the 
west  coast  of  Florida  between  Charlotte  Har 
bor  and  Tampa  Bay. 

Hydrography  oflf  the  west  roast  of  Florida  to  the 
northward  and  aouthwanl  of  Tampa  Bay.  (See 
al.so  Section  II.) 

Reconnaissance  for  the  connection  of  the  (lulf 
coast  triaugulation  in  Mobile  Bay,  Ala.,  and 
vicinity,  with  the  primary  triangulation  at  or 
near  Atlanta.  Ca.  (See  also  Section  II.) 

Continuation  of  the  survey  of  the  coast  of  Loui¬ 
siana  west  of  the  Mississippi  Kiver.  (See  also 
Section  I.) 


Survey  of  the  coast  of  Louisiana  from  Sabine 
Pass  eastward.  (See  also  Section  XVI.) 


Determination  of  the  longitude  of  Little  Rock. 
Ark.,  by  exchange  of  telegraphic  signals  with 
Saint  Louis.  (See  also  Sections  III,  XIII,  and 
XIV.) 


Saoncm  IX. 


T«zaa  and  Indian  Terri* 
tary.teelodingGiilfooaet. 
bays,  and  rirera. 


Na  1 


2 


SicnoH  X. 


OaUferaia.  iaaliiding  tlie 
eaaai.  bi^  barbon,aad 
rircn. 


No.  1 
2 


Hydrography .  Lieut.  E.  M.  Hughes,  U.  S.  N.,  as¬ 

sistant;  Lieut.  C.  McR.  Win-  j 
^  slow,  U.  S.  N. ;  Ensigns  T.  M. 
Brumby,  W.  C.  Canfield,  and  j 
Wm.  Truxtun,  U.  S.  N. 

Triangulation,  to-  R.  E.  Halter,  assistant;  J.  E.  Me-  | 
pography.meaa-  '  Grath,  aid. 
nrementofbase, 
and  determina¬ 
tion  of  azimuth. 

Magnetic  obser-  Marcus  Baker,  acting  assistant; 
vations.  Werner  Sueas. 

Triaugulation _  James  S.  Lawson,  assistant . 


Hydrography  of  the  coast  of  Texas  from  Galves¬ 
ton  entrance  eastward. 


Topography  of  the  short's  of  Nueces  Bay;  trian¬ 
gulation  in  the  vicinity  of  Matagorda  Bay, 
measurement  of  base  of  verification,  and  ob¬ 
servations  for  azimuth. 


Establishment  of  a  magnetic,  self  registering 
record  station  at  Los  Angeles,  Cal. 
Continuation  of  the  primary  triangulation  north - 
waid  from  Point  Concepcion.  (See  also  Sec- 
1  tion  XVI.) 


8.  Ex.  29 - 11 
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Seotioni. 


PMties. 


Operations. 


PenoDs  oondncting  operations. 


Localities  of  work. 


Section  X— Continaed. 


No.  3 


Hydro£n4>by . 


I 


Telegraphic  Ion* 
gitndes  and  ob* 
serration  of  the 
Transit  of  y  rans 


Lieni.  W.  T.  Swinbnme,  XT.  S.  N., 
assistant;  Lients.  J.  B.  Hilton 
and  W.  P.  BUiott.  U.  S.  N. ;  Mas¬ 
ter  F.H.  Lefaror.U.  S.N.;  Hid- 
Shipman  P.  B.  Bibb,  U.  S.  K. 

George  Davidson,  assistant;  J.  J. 

Gilbert,  assistant;  E.F.Dickins, 
snbassistant;  C.  B.  HilL 


Hydrography . j  Louis  A.  Sengteller,  assistant; 

Ferdinand  Westdahl. 


Section  XI. 

Oregon  and  Washington 
Territory,  including 
coast,  interior  bays, 
ports,  and  rivers. 


Section  XII. 


Force  of  gravity 
and  magnetic 
observations 


B.A.  Harr,  acting  assistant;  A. 
D.  Schindler,  acting  aid. 


Force  of  gravity..!  Edwin  Smith,  assistant;  Prof.  H. 
'  &  Prichett 


Tidal  observations 


E.Gray . 


10 

11 

12 

No.  1 
2 
8 


TrUuagulation  George  Davidson,  assistant;  K  F. 

I  Dickins,  assistant;  J.  F.  Pratt, 
subassistant;  C.  KHUl. 

Hydrography . ^  Lieut.  W.  T.  Swinbnme,  U.  8.  N., 


Hydrography - 

Triangulation  .... 

Triangulation  and 
and  topography. 
Triangulation  and 
topography. 
Hydrography . 


Triangulation  .... 


assistant;  Lieuta.  J.  B.  Hilton 
and  W.  P.  Elliott,  U.  S.  N. ;  Mas¬ 
ter  F.  H.  Lefsvor,  IT.  S.  N. 

Lieut  E.  D.  Taussig,  U.  S.  N.,  as¬ 
sistant 

A  F.  Rodgers,  assistant ;  Stehman 
Forney,  assistant 


Hydrographic  survey  from  Monterey  aouthward. 


Observations  at  San  Frmnoiaoo,  Cal.,  for  the  de¬ 
termination  of  the  longitude  of  the  Transit  of 
Venus  station,  near  Fort  Selden,  N.  Hex.,  by 
exchange  of  tHegraphio  signals.  Observations 
of  the  Transit  at  San  Frandaeo.  (See  also  Sec¬ 
tion  XVI.) 

Completion  of  the  sui^ementary  survey  of  the 
San  Francisco  Peninsula.  (See  also  Section 
XL) 

Determinationa  of  the  force  of  gravity  and  of 
relative  magnetic  intensity  at  San  Francisco, 
Cal.,  in  connection  with  similar  observations 
at  Point  Barrow,  Alaska.  • 

Determinations  of  the  force  of  gravity  at  San 
Francisco  in  o<NiDection  with  similar  determi¬ 
nations  at  the  Transit  of  Venns  station  in 
New  Zealand,  and  at  stations  in  Australia  and 
eastern  Asia. 

Tidal  observations,  with  self-registering  tide- 
gauge,  continued  at  Sauoelito,  near  San  Fran  - 
cisco  Bay  entrance. 

Occupation  of  stations  of  the  primary  triangn- 
lation  north  of  San  Franoisoo  Bay.  (See  also 
Section  XVI.) 

Continuation  of  hydrographic  survey  in  the 
vicinity  of  Point  Arena,  Cal. 


Hydrographic  survey  in  the  vicinity  of  Mendo¬ 
cino  City,  CaL 

(Continuation  of  the  primary  triangolation  of  the 
north  coast  of  California. 


L.  A.  Sengteller,  assistant .  Survey  ot  the  Umpquah  River,  Oreg.  (See  also 

Section  X.) 

Cleveland  Rockwell,  assistant _  Continuation  of  the  Survey  of  Columbia  River 

and  tributaries. 

Hydrographic  surveys  of  (Sray’s  Harbor,  and  in 
the  Straits  of  Fuoa  uid  Admiralty  Inlet,  Wash. 
Ter. 

Triangolation  of  Hood's  (Canal,  Wash.  Ter.  (See 
also  Section  X.) 


Lieut  T.  Dix  Bolles,  U.  S.  N.,  as¬ 
sistant;  Ensign  J.  N.  Jordan,  U. 
aN. 

J.  J.  Gilbert,  assistant . 


Alaska,  including  the  coast 
and  the  Aleutian  Islands. 


No. 


I 


1  Hydrographic  re- 
I  connaissance 
I  and  magnetic 
!  observations. 

! 

2  j  Tidal  observations  I 

I  I 

i  I 

3  Force  of  gravity  I 
I  and  magnetic  | 
I  observations. 

4  I  Longitude.*. . 


Lieut  H.  E.  Nichols,  U.  a  N.,  as¬ 
sistant;  Ensigns  F.  W.  Coffin, 
C.  F.  Pond,  S.  E.  Woodworth, 
and  W.  V.  Bronaugh,  IT.  a  N.  ; 
Fremont  Horse,  aid. 

W.  J.  Fisher . 


R.  A  Harr, acting  assistant;  A. 
D.  Schindler,  acting  aid. 

Winslow  Upton,  Signal  Service; 
F.  Westdahl  and  C.  B.  Hill, 
Coast  and  Geodetic  Survey. 


Continuation  of  the  hydrographic  reconnaissance 
of  shore  Une  and  harbors  of  southeastern 
Alaska. 


Tidal  observations  continued  with  self-register¬ 
ing  tide-gauge  at  Saint  Paul,  Kadiak  Island, 
Alaska.  • 

Determinations  of  the  f<woe  of  gravity,  and  rel¬ 
ative  magnetic  intensity  at  Point  Barrow, 
Alaska.  (See  also  Section  X.) 

Longitude  of  Point  Barrow,  Alaska. 
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Sections. 

Parties. 

Operations. 

Persons  conducting  operations. 

SncnoirXlIL 

Kenfeaeky  sad  Tennessee. . 

No.  1 

Telegraphio  longi- 
tudes. 

George  W. Dmo,  assistant;  Fran¬ 
cis  H.  Parsons,  subassistant ; 
Carlisle  Terry,  jr.,  aid;  J.  W.G. 
Atkins,  acting  aid. 

2 

Geodetic.......... 

Carl  Schenck,  acting  assistant. . . . 

Prof.  A.  H.  Buchanan,  acting  as¬ 
sistant. 

1 

8 

Geodetic . 

SacnoiXIY. 

Ohio,  Didiana,  Illinois, 
lOehigan,  and  Wisoon- 
ain. 

No.  1 

1 

Reconnaissance. . . 

A.  T.  Mosman,  assistant;  W.  B. 
Fait  field,  extra  observer. 

2 

nAA^Atio . . 

Prof.  R.  S.  Devol,  acting  assistant. 

Prof.  J.  L.  Campbell,  acting  as 
sistant. 

Francis  H.  Parsons,  subassistant . 

8 

OAAdAtiC . 

4 

Geographical  posi¬ 
tions. 

6 

(Geodesic  leveling . 

Andrew  Braid,  assistant . 

e 

7 

Triangulation  .... 

(jieodetic. . . 

G.  A.  Fairfield,  assistant ;  J.  B. 
Weir,  subassistant;  Cariisle 
Terry,  Jr.,  aid  (part  of  season) ; 
T.  P.  Borden,  aid  (part  of  sea¬ 
son). 

Prof.  J.  E.  Davies,  acting  assist¬ 
ant. 

SicnovXY. 

lOaooori,  Kansas,  Iowa, 
Nebraska,  Minnesota, 
and  Dakota. 

No.  1 

Telegraphic  longi¬ 
tudes,  and  deter¬ 
minations  of  lati¬ 
tudes. 

George  W.  Dean,  assistant ;  C.  H. 
Sinclair,  subassUtaot ;  F.  H. 
Parsons,  subassistant;  Carlisle 
Terry,  Jr.,  aid. 

2 

Triangulation . 

F.  D.  Granger,  assistants,  J.  B. 
McGrath,  aid;  J.  A.  Johnson. 

3 

Geodesic  leveling. 

Andrew  Braid,  assistant;  J.  B. 
Weir,  subassistant. 

BiOTlOH  XYL 

Nevada,  Utah,  Colorado, 
Arlaona,  and  New  Mex¬ 
ico. 

No.  1 

2 

j 

Triangulation . 

Reconnaissance. . . 

William  Eimbeck,  assistant;  R. 
A.  Marr,  aid. 

F.  W.  Perkins,  assistant;  G.  F. 
Bird,  aid. 

Sacnox  XVH. 

8 

Observations  of 
the  Transit  of 
Yenus. 

George  Davidson,  assistant; 
James  S.  Lawson,  assistant;  J. 
F.  Pratts  subassistant;  D.  C. 
Chapman  and  T.  S.  Tappan, 
photographers. 

Idaho,  Wyoninn,  and  Mon¬ 
tana  Territory- 

No.  1 

Yeriflcation  of 
boundary. 

B.  A.  Colonna,  assistant;  T.  P. 
Borden,  aid;  C.  D.  Gedney. 

Localities  of  work. 


[  Occupation  of  the  longitude  station  at  Louis¬ 
ville,  Ky.y  for  the  determination  of  the  longi¬ 
tudes  of  additional  stations  in  Kentucky  by 
exchanges  of  telegraphic  signals.  Detennina- 
tionsof  the  latitudes  of  these  stations.  (See 
also  Sections  XIY  and  XV.) 

Reconnaissance  for  the  extension  of  the  triangu- 
lation  of  the  State  of  Kentucky. 

Occupation  of  stations  in  continuation  of  the 
triangulation  of  the  State  of  Tennessee. 

I  Reconnaissance  for  the  primary  triangulation 
I  near  the  thirty-ninth  parallel  extended  from 
West  Tirginia  into  Ohio  and  Kentucky.  (See 
also  Sections  II  and  III.) 

Occupation  of  stations  in  continuation  of  the 
triangulation  of  the  State  of  Ohio. 

Reconnaissance  for  the  extension  of  the  triangu¬ 
lation  of  the  State  of  Indiana. 

Determinations  of  the  latitude  and  longitude  of 
stations  in  Indiana.  (See  also  Sections  m, 
ym,  and  xm.) 

Transcontinental  line  of  geodesic  leveUng  ex¬ 
tended  from  Mitchell,  Ind.,  to  Saint  Louis, 
Ma  (See  also  Section  XY.) 

Continuation  to  the  eastwaM  of  the  primary 
triangulation  in  Illinois,  near  the  thirty -ninth 
paralleL 


Occnpation  of  stations  in  continuation  of  the 
triangulation  of  the  State  of  Wisconsin. 

Occupation  of  the  longitude  station  in  Saint 
Louis,  Mo.,  for  the  determination  of  the  longi¬ 
tudes  of  points  in  Arkansas,  Missouri,  Ne¬ 
braska,  Kentucky,  Indiana,  and  Illinois,  by 
exchanges  of  telegraphio  signals.  Detennina- 
tkms  of  the  liUitndes  of  these  points.  (See 
also  Sections  Xlll  and  XIY.) 

Continuation  to  the  westward  of  the  primary 
triangulation  in  Missouri  near  the  thirty-ninth 
paralleL 

Transcontinental  line  of  geodesic  leveling  car¬ 
ried  westward  from  Saint  Louis  towards  Kan¬ 
sas  City,  Mo.  (See  also  Section  XIY.) 

Primary  triangulation  in  Nevada  near  the  thirty- 
ninth  parallel  extended  eastward. 

Reconnaissance  for  the  extension  eastward  of 
the  primary  triangulation  near  the  thirty- 
ninth  parallel  in  Colorado.  (See  also  Section 
VUL) 

Observation  of  the  Transit  of  Yenus  at  Cerro 
Roblero,  near  Fort  Selden,  N.  Mex.  (See  also 
Section  X.) 


Completion  of  the  work  of  veriiioation  of  the 
northern  boundary  of  Wyoming  Territory. 
(See  also  Section  YI.) 
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S«otioiis. 

Partiee. 

1 

!  Operations. 

1 

Pemoos  esadnofing  operations. 

Looalhies  of  work. 

Special  Operationb. 

1 

AaekUnd,  New  ZeelBod, 
end  Btetloiie  in  Snstern 

AbU. 

1 

1 

1 

1 

ObserTaHona  of 
the  Transit  of  | 
Yenns  and  de*  1 
tenninations  of 

the  force  of 
gravity. 

Bdwin  Ss&ith,  aaaistairt;  Prof.  H. 
a  Priohett. 

Observationi  of  the  Tismitt  of  Toms  at  Anek- 
land,  New  Zealand  Also  deteiminations  of 
the  force  of  gravity  at  the  Transit  of  Yeans 
station,  and  at  stations  in  New  South  Wales, 

1  British  India,  and  Japan. 

CnroUne  Idnnd,  8o«tli  P»- 
olfic  Ocean. 

Observations  of 

the  Total  Solar 
BoUpse  and  de* 
terminations  of  i 
the  force  of 
gravi^. 

!  B  D.  Preston,  aid . 

i 

Obeervatioas  la  ooaneotien  with  those  made  at 
Caitdiae  Island,  South  Paeifle  Ocean,  of  the 
Total  BoUpae  of  the  Sun,  May  «,  1883.  Also 
determinations  of  the  force  of  gravity  at  the 
Eelipee  station,  and  at  stalioaB  in  the  Sand¬ 
wich  Islands,  and  In  San  Fraaoiaco,  CaL 

HodoIdIu,  Sandwich  lal- 
anda. 

Tidal  observa¬ 
tions. 

1  Tidal  record  from  the  self-registering  tido-^nge 
established  at  Honolulu,  Sandwich  Tslande 
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Statistics  of  field  and  office  ,  work  of  the  United  States  Coast  and  Geodetic  Survey  for  the  year  ending 

June  30,  1883. 


Total  to 
June  30, 1882. 

Total  daring 
year. 

Total  to 
June  30, 1888. 

RSCONNAIBSAIfCB. 

Are*  In  square  statute  miles . . . 

278,250 

8,500 

286,750 

Parties  pninharof  . . . . . . . . . . . 

8 

BASB-LIHBS. 

Primary,  number  of . 

14 

0 

14 

Snbaldiary,  nomber  of . 

124 

3 

127 

Primaiy,  length  of.  In  statate  miles . 

90 

0 

90 

Snbsidiary,  length  of,  in  statate  miles . 

301 

125 

426 

TBlAMOULATIOIf. 

Ana  in  square  statate  miles . 

175,107 

15,600  1 

190,007 

Stations  ooeupied  for  horisontal  measures,  number  of . . . 

10,828 

194 

10,682 

Geographical  positions  detwmined,  number  of . . 

19,  670 

488 

20,058 

Stations  ooeupied  for  yertioal  measures,  number  of . 

639 

17 

666 

BeratSons  determined  trigonometrically,  number  of . 

1,680 

80 

1,710 

Blerations  detmmined  by  spirit-leyeling,  number  of  benoh-marks . 

1, 706 

881 

2,007 

of  spirit-leyeUng,  length  of,  in  statate  miles . 

2,162 

824 

2,486 

Triaagnlathm  and  leyeling  parties,  number  of . 

27 

ASTBONOKICAL  WOBK. 

Aaimuth  stations,  number  of . 

175 

8 

188 

Latitude  stations,  number  of .  . 

279 

17 

296 

Longitude  stations  (new),  telegrapbio,  number  of . 

105 

10 

116 

Longitade  stations,  ohronometrio  or  lunar,  number  of . 

110 

0 

110 

Astronomical  parties,  number  of . 

8 

MAOBBTIC  WORK. 

Stations  oocnpied,  number  of  new . 

661 

13 

064 

Permanent  magnetic  stations,  number  of . 

2 

Magnetic  parties,  nomber  of . 

5 

topography. 

Area  surreyed,  in  square  statute  miles . 

28,256 

428 

28,688 

Length  of  general  coast,  in  statate  miles . . . . . 

6,369 

121 

6,480 

Length  of  shore-line,  in  statate  miles,  including  rivers,  creeks,  and  ponds . 

80,878 

1,700 

82,578 

Length  of  roads,  in  statate  miles . . . . . 

41, 106 

880 

41,086 

Topographical  parties,  number  of . 

17 

HYDROGRAPHY. 

Parties,  number  of . 

26 

Humber  of  miles  (geographical)  run  while  sounding . . 

845,763 

10,806 

866,560 

Area  sounded,  in  square  geographical  miles . 

87,890 

8,814 

00,704 

Miles  run,  additional  to  outside  or  deep-sea  sounding . 

1  78,180 

1,668 

74,748 

Hnmberof  soondings . 

15, 812;  638 

390,764 

16,208,402 

Deep-sea  soundings . . . 

1  3,194 

Deep  see  temperature  observations . 1 . 

3,085 

Tidal  stations,  permanent,  number  of . 

265 

4 

250 

Tidal  stations,  temporary,  number  of . . . 

1,842 

68 

1,010 

Tidal  parties,  number  of . . . . 

27 

Current  stations,  number  of .  . . 

572 

P  15 

I  587 
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Totslto 
June  80. 1882. 

Totsl  during 
year. 

Total  to 
'Jnne80,1883. 

Htdboorapht— Continned. 

nnrrAnt  pftrtlM,  ntimber  of . . . . . 

1 

Speoimene  of  bottom,  number  of . 

11,784 

18,062 

BBCOBDe. 

1 

TrinngnlAtion,  originnU,  number  of  rolnmea . 

8,788 

272 

4,010 

Aetronomicel  obeerrAtlona,  originals,  number  of  rolnmes . e . 

1,680 

62 

1,661 

Magnetic  Obserrations,  originals,  number  of  volumes . 

526 

1  11 

686 

Duplicates  of  above,  number  of  volumes . 

8,879 

821 

4,200 

Computations,  number  of  volumes . 

8,420 

1  169 

;  8,579 

Hydrographic  soundings  and  angles,  originals,  number  of  volumes . 

8.460 

257 

8,707 

Hydrographic  soundings  and  angles,  duplicates,  number  of  volumes . 

1.606 

191 

1,699 

Tidal  and  current  observations,  originals,  number  of  volumes . 

.  8,877 

86 

1  6,492 

Tidal  and  current  observations,  duplicates,  number  of  volumes . 

2,186 

76 

8,262 

Sheets  from  self-registering  tide-gauges,  number  of . , . 

2,858 

71 

a.»4 

Tidal  reductions,  number  of  volumes . 

1,860 

'  M 

1,880 

MAPS  AND  CHAKTS. 

Topographical  maps,  originals . 

1,626 

17 

1,648 

Hydrographic  charts,  originals . 

1.671  1 

1  60 

1,721 

Reductions  from  original  sheets . 

918  1 

14 

927 

Total  number  of  manuscript  maps  and  charts . 

2,674 

14 

2;  688 

Number  of  sketches  made  in  field  and  ofiBce . .  . 

8,164 

42 

8,206 

BNORAVINO  AND  FRINTINO. 

Engraved  plates  of  finished  charts,  number  of . 

267 

10 

267 

Engraved  plates  of  preliminary  charts,  sketches,  and  diagrams  for  the  Coast  and  Ceodetic  Survey 

reports,  number  of  . . . . . . . . . . 

682 

7 

680 

Electrotype  plates  made . . . . . . . . . . 

1,624 

89 

1,668 

Finished  charts  published . 

864 

27 

891 

Engraved  plates  of  Coast  Pilot  charts . . . 

61 

1 

62 

Engraved  plates  of  Coast  Pilot  views . . . . . . . 

78 

78 

Printed  sheets  of  maps  and  charts  distributed . 

601,108 

82,912 

683,205 

Printed  sheets  of  maps  and  charts  deposited  with  sale  agents . 

19^460 

16,612 

212,063 
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Appendix  No.  3. 

Information  furnished  from  the  office  of  the  Coast  and  Geodetic  Survey  in  reply  to  special  calls  during 

.  the  year  ending  June  30,  1883. 


Data. 


1883. 

July 


Name. 


Data  fornished. 


2 

5 


Hon.  J.  K.  Upton,  Washington . 

J.  K,  Hinoa  and  IL  de  K.  Smith,  attorneys,  Chestertown, 


Compiled  map  of  the  Atlantic  coast  of  Florida  ftom  Saint  Andrew's 
Sound  to  Biscayne  Bay,  and  map  of  Peninsula  of  Florida. 

As  to  secular  change  of  magnetic  declination  since  1728. 


Hd. 


5  O.  Edmunds,  Harrisrille,  N.  J . 

5  J.  O.  Caldweil,  Corpus  Christ!,  Tex . 

6  F.  SylToster,  Pleasant  Plains,  Staten  Island,  N.  Y. . 
6  Hr.  W.  B.  Hutton,  consulting  engineer.  New  York 


Height  of  Monadnock  Mountain  mid  bearings  to  other  stations. 
Geographical  positions  vicinity  of  Corpus  Christ!. 

Magnetic  declination  at  New  York. 

Topographical  and  hydrographic  surveys  of  Hudson  Biver  from  Mount 
Saint  Vincent  to  Piermont. 


7 

18 

14 

17 

18 
18 

18 

34 

24 

28 

9 

11 

12 

15 

17 


F.  Sylvester,  Maspeth,  Long  Island . j 

Blohard  Lamb,  city  engineer,  Norfolk,  Va . 

J.  C.  Hoadley,  Boatmi,  Maos . . 

C.  A.  Ashbumer,  Geological  Survey,  Pennsylvania . 

Hon.  Eugene  Hale,  of  Maine . 

Hon.  Samuel  F.  Barr,  of  Pennsylvania . . . 

Commander  W.  T.  Truxtun.  U.  8.  N . 

Mr.  W.  L.  Creiglar,  Washington  County,  Fla . 

Mr.  K  H.  Boberts,  Santa  Bosa  County,  Fla . 

J.  P.  Genthon,  S.  Penn.  B.  B.  Co.,  57  Broadway.  New  York. 

Direotor  of  the  United  States  Geologioal  Survey . 

. do . . 

M.  J.  Campbell,  Siblsy,  Iowa . 

Mr.  James  Albert  Clark,  Washington,  D.  C . 

Mr.  &  K.  Abbott,  08  Federal  street,  Boston,  Mass . 


Bench-marks  at  Keyport  for  setting  a  dock. 

Tides  in  the  Bay  of  Fundy  and  on  the  AUantic  coast. 

Position  of  Lawrence,  Mass. 

Geodetic  informatiou  in  regard  to  stations  Whitehorse,  Port  Clinton, 
and  Bake  Oven,  Pa. 

Topographical  survey  of  part  of  Mount  Desert  Island. 

Topographical  survey  of  Mount  Desert  Island  from  Northeast  Harbor 
to  Seal  Cove,  Me. 

Hydrographic  survey  of  Elisabeth  Biver  from  Fort  Norfolk  to  Tan¬ 
ner's  Creek,  Va.,  made  in  1882. 

Unfinished  proof  of  coast  chart  No.  85  from  Saint  Andrews  Bay  to 
Choctawbatchee  Inlet,  Fla.,  brought  up  by  hand. 

Do. 

Geographical  positions  of  Harrisburg,  Wheeling,  Washington,  Alle¬ 
ghany,  and  Pittsburg. 

Geographical  positions  in  the  region  of  the  Blue  Bidge,  in  Virginia 
and  North  Carolina. 

Geographical  positions  in  Missouri. 

Geographical  positions,  altitude,  and  magnetic  declination  of  Sibley. 

Topographical  survey  of  the  Virginia  shore  of  the  Potomac  Biver 
from  Bosier’s  Creek  to  Monroe's  Creek,  made  in  1882. 

Topographical  survey  of  Petit  Manan  Point;  1880,  and  Trafton’s  Island, 
1881. 


31 

22 

34 

24 

38 


J.  P.  Bogart,  Shell  Fish  Commissioner,  New  Haven,  Conn 

Chief  of  Engineers,  U.  8.  A . . 

Missiasippi  Biver  Commission . . 


New  York  Evening  Telegram 


Verplanok  Colvin,  superintendent  Adirondack  Survey. . . 


Positiona  of  Branford  Church,  Falkner's  Id.  L.  H.  and  N.  Killings- 
worth,  and  distance  and  aslmnth  between  thp  latter  objects. 

Latitude  and  longitude  of  a  number  of  astronomical  stations 

Besults  of  spirit-levels  on  the  Mississippi  River  between  Greenville, 
Miss.,  and  Carrollton,  La.,  and  descriptions  of  bench-marks  between 
Lake  Providence,  La.,  and  Fort  Adams,  Miss. 

Map  of  Coney  Island  Issued  in  July,  1879,  showing  comparisons  of  the 
surveys  between  1840  and  1881,  with  four  profiles  from  the  surveys 
of  1856, 1878,  and  1881. 

Geographical  positions  of  Bigelow,  Mount  Mansfield,  Dannemora,  and 
Band. 
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Date. 

Name. 

1  Data  fhmished. 

1882. 

1 

Aug.  26 

Prof.  George  H.  Cook,  State  Geologist  of  Now  Jersey . 

j  Copies  of  the  plane-table  work,  coast  of  New  Jersey,  from  Brigantine 

1  Inlet  northward  to  near  Tom's  River,  and  of  the  survey  of  1839  of 

1  Long  Beach,  south  of  Bamegat  Inlet,  New  Jersey. 

28 

Mr.  Morgan  Hand,  deputy  clerk  Cape  May  County . 

1  Topography  of  Cape  May,  N.  J.,  survey  of  1842,  with  shore-Une  of 

1  survey  of  1879. 

28 

Peter  C.  Hains,  major  of  Engineers,  Washington,  D.  C  . . . 

*  Information  relating  to  self  registering  tide-gauges,  and  the  makers  of 

1  them. 

29 

Prof.  George  H.  Cook,  State  Geologist  of  New  Jersey - 

1 

Topography  of  the  coast  of  New  Jersey,  Turtle  Out  Inlet  to  Learn¬ 
ing's  Beach,  1880  and  188L 

29 

C.  C.  Perkins,  office  City  Surveyor,  Boston.... . j 

Description  of  old  station  Powderhom. 

31 

Prof.  A.  W.  Phillips,  Yale  College,  New  Haven,  Conn - 

1 

Special  tables  for  predicting  tides  for  New  Haven  and  several  other 
places  in  Connecticut. 

Sept  4 

General  John  Westcott,  president  Coast  Line  Canal  and  ' 
Transportation  Company.  | 

Hydrographic  surveys  of  the  Florida  passage  from  Elbow  Creek  to 
Indian  River  Inlet,  made  in  1878  to  1881-1882. 

5 

General  H.  G.  Wright,  chief  of  engineers .  | 

Hydrographic  survey  of  Norwalk  Harbor,  Conn. 

6 

. do . . . j 

Hydrographic  surrey  of  Black  Rock  Harbor,  Conn. 

5 

. do . . 1 

Hydrographic  survey  of  Stamford  Harbor,  Conn. 

5 

. do . 1 

Hydrographic  survey  of  Sonthold  Harbor,  Suflblk  County,  N.  Y. 

5 

j . . i 

Hydrographic  survey  of  cbaonel-ways  of  Peconio  River  and  bays, 
Suffolk  County,  N.  Y. 

5 

. do . . .  . 

Hydrographic  surveys  of  Stony  Brook  Harbor,  Safiblk  County,  N.  Y. 

6 

J.  G.  Bramley,  Say  brook,  Conn . . . j 

Description  of  several  triangulation  stations,  northern  shore  of  Long 
Island  Sound. 

Oct. 


8  I  O.  E.  Waring,  engineer,  Newport,  R.  1. 


16 

21 

21 

21 

21 

21 

21 

21 

21 

25 

26 
28 

2 

7 

9 

12 

14 

17 

19 

19 

20 
20 
23 

23 

23 


General  H.  C.  Meiga,  United  Statee  Army  . . ^ 

Captain  J.  H.  Merry  man,  United  States  Reyenue  Marine. . ' 
Mr.  S.  T.  Abbott,  United  States  civil  engineer . ! 

. do . I 

_ ...do . j 

. . I 

. do . . 

. do . . . 

. do . . . 

H.  G.  Brewer,  Brighton  P.  O.,  Md . 

G.  E.  Waring,  Newport,  R  I . 

E.  E.  Glaskin  A  Co.,  39  Broadway,  New  York  City . 

Censns  Bureau . 

Prof.  J.  R.  Eastman,  United  States  Naval  Observatory. . .  j 


Commander  W.  P.  Sampson,  U.  S.  N . 

Widdifield  A  Co.,  opticians,  Boston,  Mass . 


Prof.  J.  Ficklin,  Glasgow  Observatory,  Mo. 


Dr.  B.  L.  Brigham,  Franklin,  Pa  . . I 

O.  Stone,  Leander  McCormick  Observatory,  University  | 
of  Virginia.  i 

Jed.  Hotchkiss,  Staunton,  Va . . . j 

Lieutenant  F.  W.  Symons,  United  States  Engineers . | 

Dillon  A  Swajrne,  attorneys,  New  York  City  . . I 

Prof.  O.  H.  Landreth,  Vanderbilt  University,  Nashville,  j 
Tenn.  | 

C.  H.  Haswell,  civil  engineer,  New  York . 


Mississippi  River  Commission,  Lieut.  S.  S.  Leach,  secre¬ 
tary. 

W.  Watson,  C.  E.,  Pittsfield,  Massachusetts . . 


Computation  of  distances  and  azimuth  of  two  points  by  laUtnde  and 
longitude. 

Rise  and  fall  of  tide  at  Washington,  D.  C. 

Topography  of  the  coast  of  New  Jersey,  Whale  Pond  to  Shark  River. 

Hydrographic  survey  of  Quantico  Creek,  Va. 

Hydrographic  survey  of  Piscataway  Creek,  Md. 

Hydrographic  survey  of  Chickamuxen  Creek,  Md. 

Hydrographic  survey  of  Port  Tobacco  Creek,  Md. 

Hydrographic  survey  of  Great  Wicomico  River,  Md. 

Hydrographic  survey  of  Hull’s  Creek,  Va. 

Hydrographic  survey  of  Piankatank  River,  Va. 

Magnetic  declination  at  Brighton. 

Geographical  position  of  Nashua,  N.  H. 

Topographic  and  hydrographic  survey  of  Deadman's  Bay,  west  coast 
of  Florida. 

Table  of  factors  of  value  of  one  minute  of  arc  for  various  latitudes 
on  the  earth's  surface,  expressed  in  statute  miles. 

Geographical  positions,  triangnlation  of  Cedar  Keys,  Fla.,  with  de¬ 
scription  of  stations. 

Chart  of  magnetic  declination  in  New  Mexico  for  1882-1883. 

Geographical  positions  uid  description  of  stations  Mount  Asontney, 
of  the  village  of  Windsor,  Vt. 

Results  of  star  places  and  star  factors  in  connection  with  latitude  de¬ 
termination. 

Information  about  the  position  of  the  line  of  no  magnetio  declination. 

Astronomical  position  of  observatory. 

Geographical  positions,  astronomical  and  geodetic,  for  Hotchkiss' 
Map  of  Virginia  and  West  Virginia. 

Heights  in  Washington  Territory  and  Oregon. 

Information  relating  to  the  tides  in  New  York  Harbor. 

Geographical  positions  of  C  and  G.  S.  astronomical  station  in  Nash¬ 
ville,  and  information  respecting  local  dcfiections  of  the  vertical. 

Several  geographical  positions  determined  by  the  United  States  Coast 
and  Geodetic  Survey. 

Heights  and  descriptions  of  two  bench-marks  near  Fort  Adams. 

Heights  of  stations  in  western  Massachusetts  and  pamphlets  on  mag¬ 
netio  declination  in  Massachusetts. 
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Date. 

Name. 

1882. 

Oct,  27 

Mississippi  River  Commission . 

28 

Mississippi  River  Commission . 

29 

V.  Calvin,  superintendent  Adirondack  Survey,  N.  Y . 

81 

GoL  John  Newton,  United  States  Corps  of  Engineers . 

Not.  7 

Lieutenant  Smith  S.  Leach,  secretary  Mississippi  River 

Commission.  Saint  Louis.  ' 

11 

Mississippi  River  Commission . 

13 

Commander  Henry  H.  Gorringe,  United  States  Navy . 

14 

1  Mr.  William  H.  Doolittle,  Washington,  D.  C . 

14 

I 

United  States  Census  Bureau . 

16 

Prof.  N.  S.  Shaler,  Cambridge,  Mass . 

17 

C.  P.  £.  Bnrgwyn,  engineer,  James  River  Improvement. . 

18 

H.  Vance,  assistant  engineer  to  M%jor  Suter,  United 

States  Engineers. 

20 

Mississippi  River  Commission . 

21 

P.  H.  Baermann,  assistant  superintendent  Water  Commis- 

sioner’s  office,  Troy,  N.  Y. 

22 

Prof.  R.  W.  Wilson,  astronomer  Yale  College  Observatory, 

New  Haven,  Conn. 

22 

H.  E.  Magnider,  Keswick  Depot,  Va . 

22 

Mr.  Calvin  W.  Pool,  Rookport,  Mass . 

23 

C.  H.  Bunco,  city  engineer,  Hartford,  Conn . 

24 

F.  L.  Pope,  solidtor  of  patents,  32  Park  Place,  New 

York. 

27 

City  of  Portland,  Me . . . 

28 

Advisory  Board  for  Norfolk  Harbor . 

Dec.  1 

J.  P.  Bogart,  engineer,  New  Haven,  Conn . 

1 

C.  H.  Rockwell,  Tarrytown,  N.  Y . 

1 

Mr.  George  C.  Burgess,  assessor,  Portland,  Me . 

2 

H.  Gannett,  chief  geographer  United  States  Geological 

Survey. 

2 

J.  Ficklin,  University  of  the  State  of  Missouri,  Columbia, 

Mo. 

5 

Lieutenant  Smith  S.  Leach,  secretary  Mississippi  River 

Commission. 

6 

B.  8.  Martin,  Wilmington,  N.  C . 

11 

J.  T.  Sprague,  for  Mtvjor  Hains,  Potonuic  Flats  Survey. . . 

22 

W.  A.  Allen,  engineer  of  the  Maine  Central  Railroad, 

Portland. 

38 

J.  S.  Leach,  Scotland  post-office,  Mass . 

28 

Mr.  S.  K.  Abbott,  93  Federal  street,  Boston,  Mass . 

1888. 

Jan.  2 

Xenos  Clark,  Boston,  Mass . 

8 

Dunham  A  Payne,  Cleveland,  Ohio . 

6 

Mr.  T.  B.  Brooks,  Newburgh,  N.  Y . 

10 

V.  Colvin,  superintendent  Adirondack  Survey . 

10 

H.  S.  Duval,  State  Engineer,  Jacksonville,  Fla . 

10 

W.  Evans,  Moorestown,  N.  J . . . . . 

8.  Ex.  29 - 12 

Data  furnished. 


Geographical  positions  of  the  Mississippi  River  between  Natchez  and 
Donaldsonville. 

Elevation  of  several  bench-marks. 

Description  of  Coast  and  Geodetic  Survey  stations,  vicinity  of  Lake 
Champlain. 

Hydrographic  survey  of  Stony  Point  Bay  and  Peekskill  Harbor,  Hud¬ 
son  River,  N.  Y. 

Two  printed  reports  on  tidal  discussions. 

Description  of  trigonometrical  stations  on  the  Mississippi  River,  be¬ 
tween  Vicksburg  and  Natchez. 

Topographical  and  hydrographic  survey  of  Arthur  Kill,  vicinity  of 
Rossvillo,  Staten  Island,  N.  Y. 

Area,  length,  and  width  of  Salter's  Island,  near  entrance  to  Kennebec 
River,  Me. 

Geographical  positions  of  a  number  of  towns. 

Topographical  survey  of  part  of  the  island  of  Rhode  Island,  1870. 

Results  of  Coast  Survey  tidal  observations  at  Rockett’s  wharf  in  1852. 

Geographical  position  of  Tavern  Rock  and  Cedar,  Mo. 

Description  of  trigonometrical  stations  on  the  Mississippi  River  be¬ 
tween  Natchez  and  Fort  Adams. 

Information  relating  to  self-registering  tide-gauge. 

Geographical  position  of  observatory,  azimuths  and  distances. 

Magnetic  declination  at  Charlottesville,  Va. 

Hydrography  and  shore  line  of  Cape  Ann,  Mass.,  from  Andrews  on 
to  Cape  Hodge. 

Geographical  positions  in  Hartford  for  use  of  the  Gennan  Transit  of 
Venus  party. 

Geographical  position  of  New  York  City  Hall. 

Topographical  survey  ol  the  Hog  Islands,  Casco  Bay,  Me. 

Hydrographic  surveys  from  above  the  Navg-Yard  to  Norfolk  and 
Western  Railroad  bridge. 

Geographical  position  of  Branford  Congregational  Church. 

Geographical  position  of  Tarry  town  school-house. 

Topographical  survey  of  Peake's  Island,  Portland  Harbor,  Me. 

Distance  triangulation  stations  Benn-Poore,  N.  C. 

Proper  motion  of  Stars  1683  and  1855  of  Coast  Survey  catalogue. 

Six  rolls  tide-gauge  paper  sent  to  W.  G.  Price,  Ocean  Springs.  Miss. 

Position  of  astronomical  station  at  Wilmington,  and  description  of 
same. 

Information  relating  to  self-registering  tide-gauges. 

Bench-marks  on  the  Coast  of  Maine. 

Formula  for  secular  variation  of  the  magnetic  declination  in  Plym¬ 
outh  County,  Mass. 

Area,  in  acres,  of  Petit  Mauan  Point  and  TrafUm's  Island,  klo. 

Information  relating  to  the  new  tide-predicting  machine. 

List  of  heights  above  sea-level  in  Pennsylvania. 

Shore-line  survey  of  the  shores  of  the  Hudson  River,  Stony  Point  to 
West  Poiut,  from  surveys  between  1854  and  1882. 

Geographical  jmsitions  to  the  east  and  south  of  the  Adirondacks. 

Notes  on  magnetic  declination  at  month  of  the  Saint  John's  River  and 
geographical  positions  of  light-houses. 

Geographical  positioo  of  Moorestown  church. 
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Date.  Name. 

1883. 

Jan.  11  War  Department,  Adjutant-Geiionirs  Office 


16  Mr.  J.  Reed,  Chincoteague,  Accomac  County,  Va  . 

17  Geo.  E.  Waring,  expert  and  special  agent  Teiitli  Cen¬ 

sus. 

18  C.  C.  Perkins,  office  city  surve^’or,  Boston,  Mass . 

28  F.  E.  Idley,  Consolidated  Electric  Light  Company,  N.Y. . 

29  W.  H.  Richards,  Now  London  Water  Works  . I 

30  Cornell  University . I 

30  F.  B.  Brooks,  Newburgh,  N.  Y . j 

Feb.  1  J.P.  Bogart,  engineer  Shell  FishCommission,  New  Haven, 
Conn.  I 

3  Prof.  W.  P.  Trowbridge,  School  of  Hines,  Columbia  Col-  j 
lege,  N.  Y. 

5  R.  E.  Peary,  civil  engineer  United  States  Navy,  Key  1 

West,  Fla. 

6  T.  B.  Brooks,  Newburgh,  N.  Y  . j 

10  Prof.  C.  F.  Emerson,  Dartmouth  College,  Hanover,  N.  H. . , 

10  Hon.  D.  Ermen  trout . 

10  W.  C.  Kerr,  State  Geologist  of  N.  C . 

10  C.  C.  Royce,  Bureau  of  Ethmdogy,  Smithsonian  Institntion . 

12  H.  B^st  A  Son,  Dayton,  Ohio . 

16  W.  C.  Kerr,  State  Geologist  of  N.  C  . 

19  Messrs.  Whitman  &,  Brock,  civil  engineers  and  surveyors, 

Boston,  Mass. 

23  O.  S.  Wilson,  Now  York  State  Survey,  Albany . 

24  J.  K.  Rhees,  Columbia  College,  N.Y . 

24  General  Wm.  B.  Hazen,  Chief  Signal-Officer . 

27  George  £.  Waring,  Jr.,  consulting  engineer,  Ac . 

Mar.  1  Lieutenant-Commander  C.  H.  Davis,  United  States  Navy. 

1  Prof.  J.  R.  Eastman,  United  States  Naval  Observatory. . . 

3  Prof.  Alexander  Agassiz . . 

6  T.  J.  Long,  engineer  Department  of  Docks,  New  York. . . 
6  H.  J.  Lovlck,  surveyor,  New  Berne,  N.  C . 

6  Publisher  of  “Science” . 

7  H.  T.  Bradford,  surveyor,  Lebanon,  Ohio . 

9  Mississippi  River  Commission  . . 

9  F.  W.  Schwartz,  assistant  engineer.  United  States  Engi¬ 
neer  office.  New  Orleans. 

12  J.  P.  Bogart,  New  Haven,  Conn . 

12  Mr.  W.  W.  Coe,  chief  engineer  Norfolk  and  Western 

Railroad. 

13  Lieutenant  Smith  S.  Leach,  secix>tary  of  Mississippi 

River  Commission. 

14  Commander  flagship  Tennessee . 

14  Prof.  C.  Abbe,  United  States  Signal  Corps . 

19  J.  B,  Hoeing,  Kentucky  Geological  Survey . 

20  J.  P.  Bogart,  Shell-Fish  Conunission,  Connecticut . 

21  J.  P.  Little,  surveyor,  Belzoin,  Miss .  . . 

23  M.  Sharpless,  Philadelphia . 

26  J.  P.  Bogart,  engineer,  Shell'Fish  Commission . 


Data  fhmished. 


Tracing  of  Narrows,  New  York  Harbor,  giving  distanoee  botweon 
Fort  Tompkins  light-bouse,  Fort  Hamilton  flag-staff;  and  upper 
Quarantine. 

Hydrography  of  Chincoteague  Bay,  vicinity  of  Chincoteague  Island, 
1880. 

Autographic  map  of  Newport  and  vicinity,  1872,  scale  1-10000. 

Description  of  station  Prospect  Hill. 

Horizontal  magnetic  intensity,  New  York  and  Brooklyn. 

Information  on  magnetic  declination  at  New  London. 

Statement  of  length  of  4-raeter  base  bars  A  and  B 

Magnetic  declination  on  the  Hudson  River,  middle  and  lower  part. 

Geographical  position  of  Eaton  Neck  Ught-honse. 

Compiled  topographical  map,  bordering  Hell  Gate,  Harlem  and  East 
Rivers. 

Hydrographic  survey  part  of  Key  West  Harbor,  1882. 

Geographical  positions,  vicinity  of  Boar  Monntain,  Crow's  Nest,  and 
Newburgh,  with  descriptions  of  trigonometrical  stations. 

Magnetic  horizontal  intensity  at  Dartmouth  College  Observatory*. 
Geographical  positions  in  Berks  County,  Pa. 

Position  of  a  number  of  prominent  mountain  peaks  in  North  Carolina. 
Tides  in  Saint  Mary's  River,  Fla. 

Difference  of  longitude,  Dayton  and  Colorabns,  Ohio. 

Height  of  Mitchell's  Peak,  N.C. 

Topographical  survey  of  part  of  Cape  Ann,  vicinity  of  Gloucester, 

!  Mass.,  1851. 

Geodetic  data  with  reference  to  stations  Helderberg  and  Raflneaque. 
Magnetic  declination  at  Coney  Island,  Long  Island,  at  two  epochs. 
Magnetic  chart  of  Smith  Sonnd,  Kennedy  and  Robeson  Cbannds. 

I  North  Greenland,  1882. 

j  Tracing  of  Thames  River,  vicinity  of  Norwich,  Conn. 

'  Description  of  t^'oast  Survey  astronomical  station  at  Galveston  Bay, 

I  Tex.,  and  telegraphic  longitude  of  same. 

I  Information  respecting  Coast  Survey  astronomical  statiem.  Cedar 
!  Keys,  Fla. 

Preliminary  plotting  of  the  steamer  Blake’s  deep-sea  sonndinga,  aea- 
80D  of  1882-'83,  with  a  profile. 

The  average  tidal  curve  at  Sandy  Hook. 

I  Magnetic  declination  from  1760  to  present  time, 
j  Section  of  deep-sea  soundings  by  steamer  Blake,  scale  1-6000000,  with 
25  profiles. 

I  Information  about  terrestrial  magnetism. 

Description  of  trigonometrical  stations  between  Baton  Rouge  and 
Donaldson  vilie. 

I  Results  of  spirit  levels,  Greenville  to  Carrollton. 

Annual  variation  of  the  magnetic  declination  at  New  Haven. 
Topographical  sun'ey  of  the  eastern  shore  of  Elizabeth  River  &x»ni 
Lambert’s  Creek  to  Tanner's  Creek. 

Three  blank  tide-rolls  sent  at  his  request  to  G.  B.  Fewell,  gauge- 
keeper  at  Biloxi,  Miss. 

Hydrography  of  Norfolk  Harbor,  from  Craney  Island  to  Naval  Hos¬ 
pital. 

Geographical  positions  of  98  points. 

Position  of  astronomical  station  at  Goodson,  Va.  (Bristol,  Tenn). 
Geographical  position  of  a  spire  in  West  Haven. 

Advice  respecting  magnetic  chart. 

Information  respecting  local  deflection  of  vertical  at  station  yard. 
Two  projections,  scale  1-20000,  of  the  ConnecUent  shore,  from  neur 
!  Rye  Point  eastward  to  Pine  Creek  Point,  with  shore  line. 
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D»te. 

1883. 

Mtt.  27 

29 

29 

29 

30 

Apr.  2 

2 

0 

7 

7 

9 

9 

11 

18 

14 

16 

16 

18 

19 

21 

27 

28 

May  1 
1 

4 
6 

5 
7 

11 

12 

12 

12 

12 

17 

19 

23 

23 


Name. 


Data  famished. 


Lieot  Col.  George  H.  Elliot,  Corps  of  Engineers . 

B.  W.  Little,  Ocean  Grove,  N.  J . 

H.  B.  Rosenstock,  civil  engineer  and  surveyor,  Mont¬ 
gomery,  Ala. 

J.  P.  Bogart,  engineer,  Shell-Fish  Commission,  Connecticnt 

Mi^or  P.  C.  Hains,  IT.  S.  Engineers,  Washington,  D.  C . 

Mr.  W.  W.  Coe,  chief  engineer  Norfolk  and  Western  | 
Railroad. 

Mr.W.W.  Hack,  secretary  Louisiana  Telephone  Company  j 

J.  T.  Gardner,  saperintendent  New  York  State  Survey,  1 
Albany.  I 

V.  Colvin,  saperintendent  Adirondack  Survey . | 

James  L.  Lnsk,  first  Uentenant  Engineers,  Apalachicola, 
Fla. 

G.  H.  Cook,  director  Geological  Survey  of  New  Jersey - 

W.  Shuawood,  Philadelphia . 

J.  T.  Gardner,  superintendent  New  York  State  Survey. .  J 
Mr.  L.  B.  Hassell,  county  surveyor,  Refugio  City,  Tex — 

Mr.  Martin  P.  Gray,  Salem,  N.  Y . 

Commander  George  W.  Coffin,  Ught-house  inspector . 

Prot  F.  J.  Child,  Cambridge,  Mass . 

Hr.  Oscar  Dariing,  civil  engineer  and  surveyor.  Hunting- 
ton,  L  L 

N.  H.  Hatton,  engineer  office,  Harbor  Board,  Baltimore  . . . 

Mr.  Thomas  H.  Abbott,  pilot  revenue  steamer  E.  A. 
Stevens. 

Mr.  Oscar  Darling,  civil  engineer  and  surveyor.  Hunting- 
ton,  L.L 

Engineer  department,  K.  and  H.,  Ottawa,  Ontario . 

Hr.  W.  W.  Coe,  chief  engineer  Norfolk  and  Western 
Railroad. 

G.  F.  Baillairge,  for  Minister  of  Public  Works,  Ottawa. 
Ontario,  Canada. 

Mr.  Lavalette  Wilson,  civil  engineer,  Haverstraw,  N.  Y. . 

Director  of  the  United  States  Geological  Survey . 

Department  of  the  Interior,  General  Land  Office . 

Hi^or  James  B.  Roche,  paymaster  United  States  Army  . . 

L.  Q.  C.  Lamar,  United  States  Senate . 

Commandant  J.  Perrier,  Paris,  France . 

W.  Welch,  lieut.  United  States  Navy,  Pensacola,  Fla..-...j 
Lieut.  Wm.  Welch,  commanding  Pensacola  navy- yard  —  | 
Hidof  James  R.  Roche,  paymaster  United  States  Army . . 

. . do . 

Mr.  Richard  Wayne  Parker,  Newark,  N.  J . 

B.  P.  Austin,  Salt  Lake  City,  Utah . ^ 

C.  H.  Metcalf^  Harvard  University,  Cambridge,  Mass . | 


Topographical  and  hydrographic  surveys  of  the  Providence  River, 
from  Field's  Point  to  Conimicut  Point  light  house,  R.  I. 

Relative  to  the  depth  of  the  Atlantic  and  Pacific  Oceans. 

Information  respecting  magnetic  declination  at  Mobile  and  Mont¬ 
gomery. 

Geographical  position  of  Stratford  Beacon. 

Relating  to  supply  of  blank  rolls  for  a  tide-gauge. 

Hydrographic  survey  of  the  Elizabeth  River,  between  Lambert's  and 
Tanner's  Creeks,  1882. 

Shore  line  of  the  Mississippi  River,  vicinity  of  Baton  Rouge,  ISSO.soale 
1-10000. 

Sixty-five  geographical  positions  and  descriptions  of  stations  on  Staten 
Island.  N.  Y. 

Geographical  positions  of  stations  connecting  the  triangulation  of 
Lake  Champlain  with  the  main  triangulation. 

Bench-marks  for  several  places  in  Florida. 

Descriptions  of  six  trigonometrical  stations  in  New  Jersey. 

Height  of  Moore’s  Knob,  N.  C. 

Greographical  position  of  Princess  Bay  light-house. 

Unfluished  proof  of  coast  chart  No.  109,  Arans.as  Pass,  Aransas  and 
Copano  Bays,  Tex.,  bronght  up  by  hand. 

Topographical  survey  of  the  Pennsylvania  shore  of  the  Delaware  River, 
vicinity  of  Hog  Island,  1842. 

Hydrographic  survey.  Western  Coast,  between  Point  Conception  and 
Point  Argnello,  Cal. 

Yearly  highest  rise  of  water  at  New  Orl^ns  during  several  years. 

Topographical  survey  of  the  eastern  side  of  Cold  Spring  Harbor,  Long 
Island,  N.  Y.,  1836. 

Geographical  positions  of  Havre  de  Grace  light-honse  and  Manldio 
Station,  with  distance  and  azimuth. 

Unfluished  proof  of  coast  charts  Nos.  42  and  43.  Eastern  and  middle 
parts  of  Pamplico  Sound  brought  up  by  hand. 

Sketch  of  Cold  Spring  Harbor,  L.  I.,  showing  triangulation  stations, 
1836. 

Difference  of  level  New  York,  half-tide,  and  Albany,  sill  of  canal,  lock 
No.l. 

Hydrography  and  topography  of  the  James  River,  vicinity  of  City 
Point,  compiled  from  the  surveys  of  1852, 1875,  mid  1880. 

Mean  low  water  at  Governor’s  Island  below  that  at  Albany. 

Shore-line  of  the  west  side  of  the  Hudson  River,  from  Waldberg  Land¬ 
ing  to  Caldwell’s  Landing,  1854-1864,  and  1881. 

Geographical  positions  of  astronomically  determined  stations  in  the 
Appalachian  Range,  south  of  latitude  39^. 

Astronomical  positions  in  Utah,  Idaho,  Oregon,  and  Washington  Ter¬ 
ritory. 

Distances  in  statute  and  nautical  miles  ftom  Pier  28,  North  River,  to 
Newport  and  Fall  River. 

Height  and  slope  of  Mississippi  River,  Gnlf  to  Carrollton  and  Bed 
River  Landing. 

Statistics  of  base-lines  measured  by  the  Coast  and  Geodetic  Survey 
since  1879. 

Bench-marks  at  Pensacola,  for  the  nse  of  commission  on  navy-yards. 

Description  of  bench-mark  at  Fort  Pickens,  Fla. 

Distance  in  nautical  and  statute  miles  between  Boston  and  Province- 
town,  Mass.  ^ 

Distance  in  nautical  and  statute  miles  between  Baltimore  and  Tolohea- 
ter  Beach,  Kent  County,  Md. 

High  and  low  water  lines  of  Jersey  City,  fh>m  survey  of  1887. 

A  copy  of  the  Atlantic  Coast  Tide  Tables  for  1884,  sent  to  him  for  nse 
on  his  Boston  Almanac. 

A  copy  of  Tide  Tables  for  Atlantic  Coast  for  1884  sent  to  him. 
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Bate.  I  Name. 

1883. 

May  24  G.  H.  Cook,  director  of  State  Geological  Survey,  New  J er* 
•ey. 

24  J.  B,  Hoeing,  Kentucky  Geological  Survey . 

I 

24  Mr.  H.  S.  Crowell,  Boaton,  Maae  . . ' 

25  Mi^.  Chae.  W.  Kaymond,  Corps  of  Kngineei-s,  engineer 

first  and  second  liglit-liouse  districts. 

26  Geo.  Davidson,  for  lawyers  in  San  Francisco . 

29  Msdo  James  R.  Roebe,  paymaster  United  States  Army - 

20  Bureau  of  Navigation,  Navy  Department . 


31  Prof.  W.  C.  Kerr,  North  Carolina . 

June  1  C.  P.  K.  Bargwyn,  engineer  James  River  Improvement. 
Richmond,  Ya. 

2  Mr.  J.  N.  Lyles,  New  York . 

2  Mr.  Theodore  Overbeck,  city  surveyor  of  Gloucester, 
Mass. 

7  Prof.  Geo.  H.  Cook,  State  Geologist,  New  Jersey . 

9  J.  Clyde  Power,  engineer  in  charge  Southern  Maryland 
Railroad. 

9  J.  S.  Underhill,  Bast  Charleston,  Vt..r . 

11  Lieut  E.  H.  Moore,  United  States  Naval  Observatory . 

11  W.  C.  Kerr,  U nited  States  Geological  Survey . 

12  United  States  Light-Honse  Board . 

19  Mr.  Geo.  Eldridge,  hydrographer . 

14  United  States  LightHouse  Board . 

16  Prof.  Geo.  H.  Cook,  director  of  Geological  Survey  of  New 
Jersey. 

18  Mr.  H.  S.  Crowell,  Boston,  Mass . 

18  CoL  Chas.  E.  Blunt,  Corps  of  Engineers . 

20  J.  Eras.  Le  Baron,  United  States  Engineer  office.  Jack- 

viUe,  Fla. 

21  Q.  A.  Gillmore,  colonel  of  Engineers,  United  States  Army. 

80  . do . 


Data  famished. 


Description  of  six  trigonometrical  stations,  coast  of  New  Jersey. 

Descriptions  of  some  astronomical  stations  in  Kentucky,  Ohio,  and 
Illinois. 

Topographical  survey  of  Buzzard's  Bay,  Bennet's  Neck  to  WeweaDtic 
River,  made  in  1845. 

Hydrographic  survey  of  Burnt  Coat  Harbor  and  approaches.  Bine  Hill 
Bay,  Me. 

Tracings  from  Saucelito  tidal  curves  from  10  to  21  of  June,  1882,  for 
use  in  a  case  about  a  lost  ship. 

Distance  in  nautical  and  statute  miles  from  New  Bedford  to  Wood's 
Uoll  and  Wood's  Holl  to  Nantucket. 

Hydrographic  projection,  scale  1-5000,  part  of  Beaufort  River,  8.  C., 
south  of  Battery  Creek;  description  of  triangnlation  stations,  hy¬ 
drographic  signals,  and  bench-mark. 

Sketch  showing  deep-sea  contours,  Atlantic  coast,  fhnn  soundings 
taken  by  steamer  Blake  in  1880  and  1883,  scale  1-5000000. 

Description  of  trigonometrical  station.  “Capitol.” 

Topographical  survey  of  1882  of  Fisher’s  Island,  Long  Island  Sound, 
N.  Y.,  scale  1-10000. 

Topographical  survey  of  the  western  shore  of  Annisquam  and  Glou¬ 
cester  Harbors,  Mass.,  1851,  scale  1-10000. 

Photographic  copies  of  plane-table  sheets  of  Absecon  Inlet  and  head 
of  Baraegat  Bay,  N.  J. 

Topographical  survey  between  Benning's  Bridge  and  east  comer  stone 
of  District  of  Columbia,  1865. 

Secular  variation  in  magnetio  declination. 

Longitude  of  Louisville  and  Paducah,  Ky. 

Dimensions  and  information  about  conoidal  refiectors  for  triangulation 
purposes. 

Hydrographic  resurvey  of  Croatan  Sound,  N.  C.,  1883. 

Hydrographic  survey  of  Bass  Harbor  Bar,  entrance  to  Blue  Hill  Bay, 
Me. 

Hydrographic  survey  of  Shagwong  Reef,  Block  Island  Sound,  1882. 

A  number  of  geographical  positions  and  triangulation  data,  coast  of 
New  Jersey  and  shore  of  Delaware  Bay. 

Topographical  survey  of  east  side  of  Buaxard's  Bay  fnnn  Bennet's 
Neck  to  Scraggy  Neck,  1845. 

Hydrographic  survey  of  Wood  Island  Harbor  off  Saco  River,  Me.,  1857. 

Bench-marks  for  several  places  on  the  Saint  John's  River  and  Saint 
George's  Inlet  for  ship-canal  surveys. 

Geographical  positions  and  descriptions  of  trigonometrical  stations 
Savannah  River  between  Bird  Island  and  Tybee  light-house. 

Additional  geographical  positions  on  Savannah  River  below  Bird 
Island. 
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Appendix  No.  4. 


report  of  the  assistant  in  charge  of  office  and  tofographt  for  the  year  ending 

JUNE  1883. 


Washington,  June  30, 1883. 

Sm:  I  submit  herewith  the  reports  of  the  chiefs  of  divisions  of  the  office,  showing  the  gen¬ 
eral  character  and  extent  of  the  work  executed  during  the  fiscal  year  ending  June  30, 1883. 

Beside  the  regular  operations  of  the  office,  as  given  in  appendices  2  and  3,  and  in  these 
reports,  I  beg  leave  to  refer  to  a  few  special  results  of  the  year,  in  the  introduction  of  new  instru¬ 
ments  and  of  valuable  additions  to  our  facilities  for  prompt  and  superior  out-turn  of  work. 

TIDE* PREDICTING  MACHINE. 

The  maxima  and  minima  tide  predicting  machine,  designed  by  Mr.  William  Ferrel,  of  this 
office,  has  been  completed.  A  full  description  of  this  intricate  labor-saving  machine,  with  the 
necessary  illustrations,  will  appear  as  Appendix  No.  10  to  your  annual  report  for  this  year.  I  deem 
it  only  necessary  to  add  here  the  fact  that  the  principles  on  which  it  was  constructed  and  the  con- 
Btruction  itself  have  been  tested,  and  the  results,  compared  with  those  deduced  from  the  long  pro¬ 
cesses  of  computation,  have  been  satisfactory. 

CLOSING  LEVELS. 

A  new  method  of  making  and  closing  glass  tube  levels  has  been  lately  adopted,  at  the  sug¬ 
gestion  of  G.  N.  Saegmuller,  chief  mechanician.  The  tubes  are  made  with  a  short  neck,  as  in  the 
case  of  a  vial,  in  which  a  closely  fitting  ground  glass  stopper  is  inserted,  and  then  hermetically 
sealed  by  the  usual  simple  means.  The  improvement  consists  in  the  facility  with  which  the  tube 
can  be  opened  and  cleared  of  impurities,  or  resupplied  with  ether  in  case  of  leakage. 

CALENDER  PRESS. 

A  large  calender  press  or  machine  for  finishing,  by  pressure,  the  surface  of  the  largest  charts 
issued  by  the  Survey  has  been  lately  added  to  the  printing-office.  Independent  of  the  improved 
appearance  of  the  charts  resulting  from  a  pressure  of  nearly  250  tons,  the  paper  is  hardened  and 
made  tougher;  the  ink  is  more  fixed,  the  distortion  is  more  uniform,  and  hence  sheets  intended  to 
be  joined  can  be  more  correctly  put  together;  and,  it  is  believed,  that  further  experiments  and 
comparisons  between  the  hand  and  machine  made  paper  will  result  in  the  use  of  American  paper, 
which  would  be  a  step  favorable  to  economy. 

ELECTROTYPING. 

An  increase  in  our  capacity  for  electrotyping  the  engraved  plates  of  the  Survey  has  been  long 
needed  and  discussed.  Inquiries  and  personal  examinations  were  made  during  the  year,  at  some 
of  the  principal  electrotype  establishments  in  New  York  and  elsewhere,  in  regard  to  the  dynamo- 
electric  machine,  with  a  view  to  its  substitution  for  the  combination  of  Smee’s  and  Walked  bat¬ 
teries  now  in  use.  The  information  obtained  was  not  conclusive.  The  electrotyping  of  plates  as 
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large  as  those  of  the  Coast  Survey  had  not  even  been  attempted.  As  a  last  resort,  we  obtained 
from  the  navy-yard,  Washington,  through  the  courtesy  of  Lieutenant  R.  M.  Cutts,  U.  8.  N.,  the  tem¬ 
porary  use  of  a  lO-inch  Weston  dynamo  electric  machine,  and  employed  as  the  motive  power  our 
two-horse  Baxter  steam-engine.  The  results  were  quite  satisfactory  on  the  small  scale  necessarily 
adopted.  Nevertheless,  taking  into  consideration  the  expense  of  the  outlay  and  of  additional 
labor,  as  well  as  the  uncertainty  in  regard  to  large  plates,  it  was  deemed  advisable  to  await  further 
developments,  and,  in  the  mean  time,  to  add  two  cells  to  our  present  batteries. 

MAP  OF  THE  UNITED  STATES. 

The  accumulation  of  geographical  data  in  the  office  of  the  Survey  resulting  from  its  own  oper¬ 
ations,  as  well  as  from  other  Government,  State,  and  private  surveys,  would  seem  to  suggest  that, 
under  the  authority  of  Congress,  initial  steps  should  be  taken  toward  the  construction  of  a  map  of 
the  United  States. 

Such  a  map,  or  rather  atlas  of  maps,  based  on  a  scientific  and  unchangeable  frame- work,  exe¬ 
cuted  on  a  scale  appropriate  to  the  extent  of  the  country,  and  with  all  possible  care  and  judgment 
in  the  selection  and  combination  of  the  data,  would  constitute  an  official  map  of  special  value  to 
the  Government.  Eventually,  in  the  distant  future,  the  different  States  will  be  in  a  condition  to 
undertake  a  thorough  survey  of  their  respective  areas,  but  until  that  time  arrives,  the  official  map 
will  prove  of  acknowledged  usefulness. 

With  a  view  to  ascertain  the  practicability'  of  the  plan  and  of  the  probable  time  and  expense 
to  be  incurred,  experiments  have  been  made  both  as  regards  the  data  and  drawing,  and  so  far  with 
such  promise  of  success  that  I  do  not  hesitate  to  recommend  that  Congress  should  be  requested  to 
make  a  special  appropriation  for  this  particular  work. 

An  estimate  of  the  time  and  expense  which  will  be  required  for  the  construction  of  the  atlas, 
with  a  specimen  of  the  style  and  scale  proposed,  will  be  presented  in  time  for  consideration  at  the 
coming  session  of  Congress. 


Besides  the  regular  force  permanently  attached  to  and  employed  in  the  office,  the  followiug 
field  officers  were  detailed  by  the  Superintendent  at  different  dates  during  the  fiscal  year  for  duty 
in  the  office  of  the  Assistant  in  Charge,  and  were  employed  in  the  inking  of  topographical  sheets, 
in  bringing  up  the  party  records,  and  in  the  computations  required  before  the  field-work  could  be 
turned  in  to  the  office : 

Assistant  A.  W.  Longfellow,  January  11  to  February  14. 

Assistant  A.  T.  Mosmau,  January  1  to  April  30. 

Assistant  W.  H.  Dennis,  January  1  to  June  30. 

Assistant  Charles  Hosraer,  January  and  February. 

Assistant  Andrew  Braid,  January  and  February. 

Assistant  Gershom  Bradford,  February  1  to  June  30. 

Assistant  R.  M.  Bache,  April  1  to  June  30. 

Assistant  E.  Ellicott,  April  22  to  June  30. 

Assistant  C.  H.  Boyd,  May  20  to  June  30. 

Assistant  F.  W.  Perkins,  J une. 

It  gives  me  sincere  pleasure  to  refer  to  the  zeal,  efficiency,  and  promptness  with  which  the 
chiefs  of  division  have  performed  the  various  duties  assigned  to  them. 

In  the  office  of  the  Assistant  in  Charge  Assistant  H.  W.  Blair  served  as  his  Assistant  from 
July  1,  1882,  to  March  12, 1883,  and  Assistant  Andrew  Braid  from  March  12  to  June  30,  and  I  beg 
to  acknowledge  their  valuable  assistance  and  constant  interest  in  the  conduct  of  the  office. 

Mr.  William  B.  French  also  deserves  my  thanks  for  the  fidelity  with  which  he  has  performed 
his  clerical  duties. 

Yours,  respectfully. 


RICHD.  D.  CUTTS, 
Assistant  in  Charge  Office  and  Topography. 


Prof.  J.  E.  Hilgabd, 

Superintendent  United  States  Coast  and  Geodetic  Survey. 
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ANNUAL  REPORT  OF  THE  COMPUTING  DIVISION,  COAST  AND  GEODETIC  SURVEY  OFFICE,  FOR  THE 

TEAR  ENDING  JUNE  30,  1883. 

CoMPUTiNa  Division,  Coast  and  Geodetic  Survey  Office, 

Washington^  June  30,  1883. 

Dear  Sib:  In  conformity  with  regulations,  I  herewith  respectfully  submit  the  usual  annual 
report  of  work  done  by  the  several  computers  during  the  year  ending  June  30,  1883. 

The  charge  of  the  Computing  Division  has  been  continued  with  the  undersigned,  and  no  mate¬ 
rial  change  took  place  in  its  organization  or  management.  With  two  exceptions  the  personnel  is 
the  same  as  in  the  closing  month  of  last  year.  Mr.  Alexander  Ziwet  was  given  the  place  vacated 
by  the  death  of  Dr.  Eumpf,  and  the  place  of  copyist  or  clerk,  formerly  held  by  Mr.  C.  W.  Hen¬ 
derson  was,  after  his  decease  (on  December  24, 1882),  filled  first  by  Mr.  J.  W.  G.  Atkins  temporarily, 
and  afterwards  permanently  by  Mr.  P.  R.  Stansbury.  There  was  also  some  temporary  assistance 
given  by  persons  assigned  to  the  Computing  Division  when  not  on  field  duty. 

Almost  the  whole  of  my  spare  time,  after  attending  to  the  mere  routine  work  of  the  Computing 
Division,  was  taken  up  by  the  discussion,  report,  and  preparation  for  the  press  of  certain  geodetic 
and  magnetic  matter,  viz:  An  account  of  the  construction  of  a  new  compensation  primary  base, 
apparatus,  including  the  determination  of  the  length  of  the  accompanying  five-meter  standard  bars. 
Accompanying  the  description  there  are  two  large  plates  of  illustrations  and  some  small  diagrams. 
This  pai)er  forms  Appendix  No.  7  of  the  annual  report  of  the  Survey  for  the  fiscal  year  ending  with 
June,  1882.  In  connection  with  this  paper  numerous  comparisons  were  made  under  my  direction 
by  Messrs.  D.  C.  Chapman,  J.  G.  Porter,  and  A.  Ziwet,  of  the  six-meter  and  the  five-meter  plus  one- 
meter  standards,  also  of  the  two  five-meter  standards,  and  one  of  the  five-meter  standards  with  five 
joined  meters.  After  the  completion  of  this  work  in  the  comparing  room  the  five-meter  field 
standard,  which  had  been  used  in  the  measure  of  the  Yolo  base,  California,  was  returned  to  that 
State.  The  title  of  a  second  paper  presented  is  ‘‘Computation  and  discussion  of  the  length  of  the 
Yolo  base,  &c.^  The  report  made  on  the  results  of  the  transcontinental  line  of  geodetic  spirit¬ 
leveling,  Parts  I  to  V  inclusive,  or  from  Sandy  Hook,  N.  J.,  to  Saint  Louis,  Mo.,  forms  Appendix 
No.  11  of  the  annual  report  for  1882.  The  discussion  of  the  Davidson  quadrilaterals  (of  the  pri¬ 
mary  triaugulatlon  in  California)  was  advanced  as  far  as  the  state  of  the  field-work  permitted. 

Respecting  terrestrial  magnetism,  a  fifth  edition  of  the  paper  on  the  secular  variation  of  the 
magnetic  declination  was  brought  out  (illustrated  with  four  plates).  In  this  greatly  enlarged  edition 
about  837  declinations,  observed  at  eighty-two  stations,  are  fully  discussed;  this  paper  forms 
Appendix  No.  12  in  the  annual  report  for  1882.  The  next  paper  brought  out,  and  forming  Appendix 
No.  13 of  the  same  report,  is  entitled  “Distribution  of  the  magnetic  declination  in  the  United  States 
at  the  epoch  January,  1885,  with  three  isogonic  charts  and  one  plate.’’  This  paper  contains  a  table 
of  all  magnetic  declinations  taken  in  the  country  (as  far  as  known  to  me)  up  to  date — about  2,360 — 
and  reduced  to  the  same  epoch. 

Magnetic  observations  were  made  on  two  days  at  the  magnetic  observatory  in  this  city,  and 
practical  instructions  were  given  under  my  direction  by  Subassistant  Baylor  to  certain  Signal  Corps 
observers  intended  to  participate  in  the  magnetic  work  at  the  two  polar  stations. 

The  number  of  applications  for  scientific  information  from  persons  not  connected  with  the 
Survey  has  been  on  the  increase  for  some  time.  The  ordinary  office  correspondence,  the  reporting 
of  results  of  computations,  the  demands  from  the  Drawing  Division  for  geographical  positions,  of 
the  Engraving  Division  for  geodetic,  astronomical,  and  magnetic  data  for  the  charts,  and  of  the 
Hydrographic  Division  for  description  of  geodetic  stations,  were  promptly  attended  to.  The 
registers  of  the  duplicate  records  of  the  Survey  were  kept  up  to  date. 

The  work,  in  detail,  performed  by  each  computer  during  the  fiscal  year  is  given  below,  together 
with  a  statement  of  the  work  done  by  those  temporarily  attached  to  the  division. 

Mr.  Edward  H.  Courtenay  computed  part  of  the  supplementary  triangulation  of  Long  Island 
Sound,  1882,  also  of  1873  to  1877,  and  fitted  the  old  work  of  1833  in  this  locality  to  the  new  data; 
computed  the  supplementary  triangulation  of  Delaware  Bay,  1882,  and  brought  to  the  same  uniform 
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data  the  older  results  of  the  triangulations  of  1840-’41-’75-’77-’81;  compated  part  of  the  triangu- 
lation  near  Tillamook  Head,  Oreg.,  1875;  computed  the  supplementary  triangulation  of  Norfolk 
Harbor,  Ya.,  1882;  revised  the  re^sults  for  magnetic  intensity  obtained  by  means  of  magnetometers 
No.  3  and  No.  8 ;  computed  the  absolute  values  for  magnetic  declination,  dip,  and  intensity  at  Ooglaa- 
mie,  Alaska,  1881-’82;  arranged  about  fifty  volumes  of  computations  for  the  binder;  had  charge 
of  the  duplicate  records;  attended  to  the  insertion  of  resulting  geographical  imsitions  in  the  reg¬ 
isters  of  this  and  of  the  Drawing  Division;  prepared  geodetic  data  called  for  by  field  parties;  and 
assisted  in  the  preparation  of  the  annual  geodetic  statistics. 

Mr.  Myrick  H.  Doolittle  adjusted  the  triangulation  of  the  east  coast  of  Florida  south  of  Saint 
Augustine,  including  the  Indian  River,  of  1860-’61,  of  1880-’8l,  and  of  1882  and  computed  the  trav¬ 
erse-work  south  of  Indian  River  Inlet,  1882;  computed  the  main  triangulation  in  Western  New 
York,  intended  to  connect  the  triangulation  of  Lakes  Champlain  and  Ontario,  1880-’81-82;  fitted 
the  secondary  triangulation  of  Lake  Champlain  of  1870-’71-’72  to  the  primary  work;  revised  the 
triangulation  connecting  Jacksonville,  Fla.,  with  the  sea-coast,  1854-’55;  supplied  a  few  additional 
positions  of  the  old  survey  of  Savannah  River,  and  of  Charleston  Harbor  and  Saint  Augustine,  1882, 
computed  the  triangulation  at  Sabine  Pass,  Tex.,  1882;  computed  the  base-line  at  Laguna  Madro, 
Tex.,  18S2,  and  connected  it  with  the  triangulation;  computed  the  traverse  and  geodetic  work  coast 
of  Texas  between  Galveston  and  Sabine  Pass,  1882;  computed  the  triangulation  of  the  coast  ot 
Oregon  between  Tillamook  Head  and  Tillamook  Bay,  1875,  and  of  Tillamook  Bay,  1806;  assisted 
in  the  preparation  of  the  annual  geodetic  statistics,  and  made  progress  with  the  reduction  of  the 
vertical  angles  of  the  primary  triangulation  of  California. 

Dr.  Jermain  G.  Porter  prepared  the  least-square  abstract  of  resulting  horizontal  directions  at 
primary  stations  Mount  Como,  Nev.,  1879,  Mount  Grant,  Nev.,  1879,  Carson  Sink,  Nev.,  1880,  Vaca, 
Cal.,  1880,  and  Mount  Tamalpais,  Cal.,  1882;  revised  the  computations  for  latitude  of  Northwest 
Yolo  base  station ;  computed  the  magnetic  observations  of  1875,  and  of  the  northern  boundary  of 
Wyoming  of  1882;  assisted  me  in  the  reduction  of  the  magnetic  declinations  to  epoch  1885;  made 
some  miscellaneous  magnetic  computations  and  solved  the  normal  equations  containing  the  distribu¬ 
tion  of  the  declinations  in  Alaska;  computed  the  spirit  levels,  Mount  Diablo  to  Martinez  East,  Cal., 
1880;  assisted  in  the  comparisons  of  the  five-  and  six-meter  standards  (already  referred  to),  and  in 
the  computations  relating  thereto;  assisted  mo  in  the  computation  of  the  length  of  the  Yolo  Base, 
Cal.,  1881;  made  the  computation  connecting  the  Yale  College  Observatory  with  the  coast  triangu¬ 
lation  ;  supplied  some  miscellaneous  geographical  positions;  prepared  revised  abstracts  of  result¬ 
ing  angles  at  all  the  stations  of  Pennsylvania  and  New  Jersey,  forming  the  so  called  horseshoe 
triangulation,  and  established  the  first  set  of  conditional  equations  for  its  adjustment. 

Mr.  Alexander  S.  Christie  computed  time  and  astronomical  azimuth  at  the  following  stations: 
Northwest  base  Yolo,  Cal.,  1880;  Monticello,  Cal.,  1880;  Vaca,  Cal.,  1880;  Venado,  Tex.,  1881; 
North  base  Lagniia  Madre,  Tex.,  1882,  and  made  progress  with  station  Mount  Tamalpais,  Cal., 
1882;  computed  latitude  and  azimuth  of  station  Ooglaamie,  Alaska,  1881-’82;  applied  correction 
for  changes  of  temperature  to  spirit-level  results  between  Hagerstown,  Md.,  and  Athens,  Ohio,  and 
prepared  abstract  of  results  for  the  whole  line  between  Sandy  Hook,  N.  J.,  and  Saint  Louis,  Mo., 
as  printed  in  Appendix  No.  11,  report  for  1882.  Mr.  Christie  supplied  the  mean  places  of  stars 
required  by  our  astronomical  parties. 

Mr.  Charles  H.  Kummell  made  the  office  computation  of  the  following  differences  of  longitudes 
as  determined  by  the  electric  telegraph,  viz:  Nashville,  Tcmn.,  and  Columbus,  Ohio,  1877 ;  Colum¬ 
bus,  Ohio,  and  Washington,  D.  C.,  1877;  Columbus,  Ohio,  and  Cambridge,  Mass.,  1871 ;  Columbus, 
Ohio,  and  Cleveland,  Ohio,  1871 ;  Cleveland,  Ohio,  and  Cambridge,  Mass.,  1871;  Savannah,  Ga., 
and  Cedar  Keys,  Fla.,  1874;  Savannah,  Ga.,  and  Punta  Rasa,  Fla.,  1874;  Oakland,  Ky.,  and  Cam¬ 
bridge,  Mass.,  1871 ;  Shelby  ville,  Ky.,  and  Cambridge,  Mass.,  1871 ;  Falmouth,  Ky.,  and  Cambridge, 
Mass.,  1871;  and  commenced  Baton  Rouge,  La.,  and  Atlanta,  Ga.,  1880.  Mr.  Kummell  also  fur¬ 
nished  some  star  places  for  field  parties  and  revised  vertical  angles  at  Mount  Diablo,  Cal.,  1880. 

Mr.  Henry  Farquhar  completed  the  computation  for  magnetic  declination  in  California,  Oregon, 
Washington  Territory,  and  Idaho  in  1881;  computed  the  spirit  leveliugs  of  Yolo  Base,  Cal.,  and  of 
the  line  between  Sandy  Hook,  N.  J.,  and  Hagerstown,  Md.;  revised  the  computations  for  two 
astronomical  azimuths  In  Texas,  1881-’82,  and  computed  the  latitudes  of  Monticello,  CaL,  1880,  of 
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Carson  Sink,  Nev.,  1880,  and  of  Toiyabe  Dome,  Nev.,  1880.  He  also  computed  the  spirit  leveliuf: 
between  Flora,  Ill.,  and  Saint  Louis,  Mo.,  and  made  some  progress  with  the  continuation  of  this  line 
to  £tlah,  Mo.;  he  also  gave  some  attention  to  pendulum  matters  in  charge  of  Assistant  0.  S. 
Peirce. 

Mr.  Alexander  Ziwet  was  assigned  to  the  Computing  Division  August  15, 1882,  and  has  been 
engaged  on  the  following  work :  The  determination  of  the  run  of  micrometers  used  at  stations, 
Mouticello,  Cal.,  Vaca,  Cal.,  and  Como,  Nev. ;  the  computation  of  geographical  positions  (under 
Mr.  Courtenay’s  special  direction)  coast  of  Connecticut,  Long  Island  Sound,  Delaware  River  and 
Bay,  1881-’82,  and  Norfolk  Harbor,  1882;  assisted  in  checking  computations  in  connection  with  the 
length  of  Yolo  base  and  other  miscellaneous  computations;  plotted  the  position  of  the  magnetic 
declinations  for  the  new  isogonic  charts,  and  nearly  completed  the  computation  and  adjustment  of 
the  triangulation  connecting  Suisun  Bay,  Cal.,  with  Mount  Diablo,  1880.  He  also  assisted  in  the 
metric  comparisons. 

Mr.  C.  W.  Henderson  attended  to  the  clerical  duties  of  the  Computing  Division,  chiefly  fur¬ 
nishing  copies  of  descriptions  of  stations  and  copying  star-places  for  fleld  parties,  entering  geo¬ 
graphical  positions  in  the  registers  of  the  Computing  and  Drawing  Divisions,  &c. 

Mr.  J.  W.  G.  Atkins  succeeded  Mr.  Henderson  December  26, 1882,  as  copyist ;  he  was  ordered 
to  fleld  duty  May  1, 1883. 

Mr.  V.  J.  Fagin  acted  temporarily  as  clerk  to  the  Computing  Division  between  May  10  and  May 
21,  1883. 

Mr.  P.  R.  Stansbury  reported  for  clerical  work  in  the  Computing  Division  May  23,  and  con- 
tiiined  to  discharge  this  duty  to  the  close  of  the  year. 

The  following  computers  were  temporarily  assigned  for  duty  in  the  Computing  Division : 

I.  Winston  between  July  1  and  July  18,  and  two  days  in  August,  1882,  was  engaged  on  revision 
of  magnetic  computations. 

0.  B.  Turnbull  between  July  7  and  July  19, 1882,  was  engaged  on  miscellaneous  copying. 

Subassistant  J.  F.  Pratt  reported  for  duty  January  11  and  continued  to  May  25 ;  was  engaged 
on  miscellaneous  computations;  computed  geographical  positions  on  the  Saint  John’s  River  and 
other  localities,  and  made  satisfactory  progress  with  the  reduction  of  the  spirit-levels  between 
Mitchell,  Ind.,  and  Saint  Louis,  Mo. 

Mr.  J.  C.  Power  was  assigned  to  the  Computing  Division  January  10,  and  continued  to  April 
28, 1883;  was  mostly  engaged  in  copying  and  some  light  computations. 

CHAS.  A.  SCHOTT, 

•  Assistant  in  Charge  Computing  Division. 

R.  D.  CuTTS,  Esq., 

Assistant  in  Charge  of  Office  and  Topography. 


ANNUAL  REPORT  ON  THE  FIELD  AND  OFFICE  WORK  RELATING  TO  THE  TIDES  FOR  THE  YEAR 

ENDING  JUNE  30,  1883. 

# 

Tidal  Division,  Coast  and  Geodetic  Survey  Office, 

•  June  30,  1883. 

Dear  Sir:  I  respectfully  submit  this  report  on  the  work  of  the  Tidal  Division,  of  which  I 
have  been  in  charge  during  the  year. 

OBSERVATIONS. 

Self-registering  tide-gauges  have  been  used  at  the  following  stations:  North  Haven,  Me.; 
Providence,  R.  I.;  Block  Island,  R.  I.;  New  London,  Conn.;  Sandy  Hook,  N.  J.;  Saiicelito,  Cal.; 
Kadiak,  Alaska;  and  Honolulu,  Sandwich  Islands.  Nothing  more  has  been  learned  about*  the 
observations  at  Mazatlan,  Mexico.  The  Alaska  Commercial  Company  was  furnished  some  time  ago 
with  a  box-gauge  for  temporary  use  at  Copper  Island,  ofl*  the  Asiatic  coast  of  Bering  Sea,  but  no 
return  has  yet  been  received. 

S.  Ex.  29 - 13 
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So  soon  as  a  permanent  tidal  station  shall  be  re  established  on  the  Soathem  Atlantic  coast  of 
the  United  States,  it  would  be  advisable  to  establish  a  similar  one  on  the  island  of  Bermuda  with 
a  view  to  simultaneous  observations  for  two  or  three  years,  in  order  to  obtain  data  for  a  more  full 
and  general  discussion  of  the  tides. 

To  complete  the  data  for  a  full  investigation  of  the  tides  of  the  Gulf  of  Mexico,  it  will  be 
necessary  to  occupy  two  or  three  new  stations  west  of  the  Mississippi  for  a  year  each. 

While  at  Long  Branch  last  year  I  ins[>ected  the  iron  pier  of  the  Ocean  Pier  Company  there, 
and  it  seemed  to  me  that  a  self-registering  tide-gauge  might  be  used  on  it  successfully,  by  employ¬ 
ing  an  iron  pile  for  a  float  tube.  As  a  permanent  station  the  place  appears  to  be  free  from  some 
of  the  objectionable  circumstances  at  Sandy  Hook,  and  if,  after  a  fair  trial,  the  gauge  should  be 
found  to  work  well,  the  Sandy  Hook  gauge  could  be  stopped. 

As  full  information  has  been  given  in  the  tidal  notices  under  the  diflFerent  sections  of  the  sur¬ 
vey,  of  the  observations  made  with  self-registering  gauges  during  the  year,  it  is  not  necessary  to 
give  details  here. 

The  following  table  gives  the  stations  occupied  by  self-registering  tide-gauges,  and  the  da’es 
and  period  of  the  observations. 


Section. 

Name  of  station. 

j 

1  Nmo.  of  obaerver. 

1 

Kind  of  K^uge. 

PerniHnent  or 
temporary. 

1  Time  of  oocnpation.  1 

From—  To—  | 

Total 
days,  j 

I 

North  Haven,  Me . 

.  J.  G.  Spaulding  . 

Self-registering 

Pennanent  .  . . 

April  24,  1882  .... 

May  30,  1883 . 

410 

Providence,  R.  I  . 

a  M.Giav . 

Temporary  .  . 

I  ' 

Block  Island,  R.  I. 

.  J.  M.  Conley . 

i  ..do . 

_ do . ; 

Jnly  27, 1»*82 . 

July  1,  1883 . 

339 

^  1 

New  London,  Conn 

.1  A.  Koch . . 

j - do . 

- do . 

October  6.  1882  ... 

July  1,  1883 . 

267 

i 

Sandy  Hook,  N.  J . 

1  F.  W.  Shepheard  - 

'  ..  do . . 

Permanent  .  . . 

Jane  1,  1882  . 

July  1,  1883 . 

395  1 

X 

SfLntv^litin  Cal  .... 

E.  Gray . 

. . .  do  . 

.  do . 

i  June  1,  1882 . 

July  1  1883 . 

395  1 
485  i 

xn  j 

Kadiak,  Alaska.  . 

1  W.J.  Fisher  . 

.  - .  do  . . 

. .  do  .  . . . 

November  1, 1881 . . 

March  1,1883  .... 

Honolnln,  S.  I  — 

1 

.  W.  D.  Alexander _ 

t 

_ do . 

Temporary - 

December  28, 1881 

July  20, 1882 . 

204 

A  self-registering  tide-gauge  is  now  being  repaired  and  fitted  for  use  in  the  Delaware  River 
below  Philadelphia,  in  accordance  with  an  arrangement  with  the  United  States  Engineers,  and 
there,  are  two  more  in  the  office  for  which  clocks  are  needed. 

The  tidal  observations  made  by  the  hydrographic  parties  of  the  Coast  Survey  are  inspected  as 
soon  as  received,  and  mostly  reduced  in  the  Tidal  Division.  Notices  of  them  will  be  found  in  the 
accounts  of  work  done  in  the  different  sections  of  the  Survey.  Thby  are  generally  made  with  a 
staff  or  a  box  gauge,  and  are  usually  day  observations  only,  and  sometimes  in  disconnected 
groups.  Where  the  diurnal  inequality  is  large,  this  mode  of  working  sometimes  results  in  imper¬ 
fectly  reduced  soundings.  The  only  sure  remedy  is  more  continuous  work  ke[)t  up  day  and  night. 

OFFIOE-WOEK. 

The  observers  using  self-registering  gauges  are  now  generally  required  to  tabulate  the  high 
and  low  waters  and  hourly  readings  from  the  curves  before  sending  these  to  the  office,  and  to  send 
the  tables  and  curves  at  different  times  to  prevent  losses  by  accidents.  The  observers  in  this  way 
have  become  more  skillful  and  careful,  and  the  work  in  the  office  is  considerably  reduced.  The 
observations  received  from  the  self  registering  gauges  and  hydrographic  parties  are  reduced  as 
soon  as  they  can  be  conveniently,  and  the  results  used  in  prediction  work,  chart  making,  and  for 
other  purposes.  The  reductions  and  discussions  that  have  been  made  enable  the  Division  to  fur¬ 
nish  a  large  amount  of  information  relating  to  tides  to  officers  of  the  Survey,  civil  and  United 
States  Engineers,  and  others,  the  demand  for  which  is  rapidly  increasing. 

“Tide  Tables”  containing  the  predictions  for  the  Atlantic  and  Pacific  coasts  of  the  United 
States  for  the  year  1884  have  been  computed  by  the  Tidal  Division,  and  have  been  published, 
making  the  eighteenth  year  of  the  series. 

The  computers  employed  in  this  division  in  the  course  of  the  year  were  R.  S.  Avery,  L.  P. 
Shidy,  M.  Thomas,  and  C.  B.  Turnbull  in  the  office,  and  J.  Downes  and  J.  G.  Spaulding  out  of  it. 
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Mr.  Avery,  being  in  charge  of  the  division,  inspected  all  tidal  observations  when  received  and 
prepared  them  for  reduction,  attended  to  the  correspondence  relating  to  tides,  planned  and  super¬ 
vised  the  work  on  tides  and  tide-gauges,  prepared  the  predictions  for  printing  and  read  the  proofs, 
and  computed  when  not  otherwise  engaged. 

Mr.  Shidy  reduced  many  observations  received  from  hydrographic  parties,  predicted  for  places 
where  the  diurnal  inequality  is  large  and  some  others,  and  aided  in  a  large  amount  of  miscellaneous 
work. 

Miss  Thomas  worked  on  the  simplest  reductions  and  on  the  hourly  ordinates  for  permanent 
stations,  aiding  sometimes  on  miscellaneous  work  and  copying. 

Miss  Turnbull  has  been  employed  copying,  tracing,  tabulating  tides,  and  sometimes  on  easy 
reductions. 

Mr.  Downes,  by  a  special  contract,  was  predicting  for  certain  places  on  the  Atlantic  Coast,  but 
died  before  the  work  was  completed. 

Mr.  Spaulding  computed  the  predictions  for  Boston,  as  he  has  done  in  past  years,  in  addition 
to  his  services  as  a  tidal  observer  at  North  Haven. 


R.  D.  CUTTS,  Esq., 

Assistant  in  Charge  of  Office  and  Topography, 


R.  S.  AVERY, 

In  Charge  Tidal  Division, 


ANNUAL  REPORT  OF  THE  DRAWING  DIVISION,  COAST  AND  GEODETIC  SURVEY  OFFICE,  FOR  THE 

YEAR  ENDING  JUNE  30,  1883. 

Drawing  Division,  Coast  and  Geodetic  Survey  Office, 

Washington^  June  30,  1883. 

Dear  Sir:  I  have  the  honor  to  submit  the  following  summary  of  work  performed  under  my 
direction  in  the  Drawing  Division  during  the  year  ending  June  30, 1883. 

In  the  detailed  statement  accompanying  is  given,  in  tabular  form,  a  list  in  geographical  sequence 
of  the  charts  completed,  continued,  or  commenced,  with  the  particular  kind  of  work  executed  and 
the  names  of  draughtsmen  engaged  thereon.  In  Appendix  No.  3  has  been  incorporated  a  statement 
of  the  information  furnished  and  the  names  of  persons  to  whom  given,  in  reply  to  special  requests 
made  to  this  office  for  tracings,  transcripts  of  records,  &c. 

The  division,  has  maintained  its  efficiency,  and,  by  the  close,  faithful  application  of  its  attaches 
to  the  duties  assigned  them,  has  met  all  the  requirements  of  the  yearly  increase  in  the  demands 
upon  its  service. 

The  personnel  has  been  about  the  same  as  in  past  years  with  regard  to  skill  and  numbers,  and 
only  a  few  minor  changes  have  taken  place. 

The  photolithographic  process,  quick  and  reliable  in  its  results,  has  become  more  and  more  a 
very  important  feature  with  us,  and,  as  usual,  much  time  has  been  given  to  the  construction  and 
inking  of  charts  and  drawings  designed  for  reproduction  and  publication,  by  a  method  which  facili¬ 
tates  our  efforts  to  provide  the  public  with  charts  of  every  locality  at  an  early  date  after  the  comple¬ 
tion  of  the  surveys. 

The  general  features  of  the  work  allotted  to  the  draughtsmen  and  other  employes  are  stated 
below: 

Mr.  A.  Lindenkohl,  in  the  compilation  of  the  finer  scale-drawings,  has  displayed  his  usual 
skill  and  celerity.  Most  of  the  small  scale  charts,  especially  those  requiring  rare  judgment  for 
their  execution,  have  been  intrusted  to  him,  his  long  experience  enabling  him  to  meet  successfully 
the  geographical  and  other  difficulties  not  infrequent  in  compiling  from  data  of  various  dates,  kinds, 
and  scales.  An  elaborate  map  of  the  United  States,  from  the  latest  authorities,  based  upon  our 
own  surveys,  has  been  begun  by  Mr.  Lindenkohl,  on  a  scale  of  ten  miles  to  the  inch.  A  chart  of 
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the  harbors  of  Washington  and  Georgetown  was  completed  by  him  daring  the  year.  He  has  kept 
the  Progress  Sketches  supplied  with  all  a<lditions  up  to  date. 

Mr.  H.  Lindenkohl,  equally  accomplished  as  draughtsman  and  engraver,  has  been  occupied 
principally  with  the  preparation  of  standard  drawings  of  harbor  and  coast  charts  for  photolitho- 
graphing,  besides  engraving  on  stone  several  diagrams  and  sketches  required  for  illustrations  to 
tlie  api>endice8  accompanying  the  annual  report  of  the  Survey. 

Mr.  Louis  Karcher,  notwithstanding  the  great  number  of  projections  calleil  for  during  the  year^ 
has  execu^^ed  most  of  them  with  dispatch,  and  found  time  to  construct  the  many  projects  nee<led 
by  the  oflBce,  and  to  execute  numerous  diagrams  and  other  miscellaneous  work. 

Mr.  E.  J.  Sommer  was  employed  in  a  variety  of  ways:  making  projections  on  paper  and  on 
copper,  preparing  tracings,  and  reducing  topography  and  hydrography. 

Mr.  P.  Eiichsen  has  drawn  topographical  details  on  engraved  outlines,  and  made  drawings  of 
instruments  of  precision,  iierspective  and  otherwise,  some  of  them  of  quite  an  elaborate  character. 

Mr.  (3.  Juiiken,  whom  the  Superintendent  had  detailed  for  special  duty  in  surveying  and  map¬ 
ping  a  tract  of  land  in  Wythe  County,  V’^irginia,  for  the  United  States  Fish  Commission,  was 
engaged  in  the  t>erformance  thereof  until  its  completion,  in  July,  when  he  reported  back  to  the 
division,  whence  he  was  detached  November  11,  and  assigned  to  the  Hydrographic  Inspector. 
Between  July  and  November,  Mr.  Junkeii  gave  his  attention  to  hydrographic  redactions. 

Mr.  T.  J.  O’Sullivan  has  been  engaged  almost  exclusively  in  the  preparation  of  charts  and 
drawings  for  publication  by  photolithography.  He  also  made  diagrams,  projects,  and  tracings, 
and  did  general  lettering. 

Mr.  A.  B.  Graham,  in  addition  to  constructing  projections  for  the  use  of  hydrographic  parties, 
has  reduced  and  transferred  the  shore  line  upon  nearly  all  projections  made  in  the  office  dnring  the 
year.  Triangulation  sketches,  diagrams,  &c.,  have  all  receive<l  a  share  of  Mr.  Graham’s  time. 

Mr.  J.  B.  Tyrrell  was  employed  wholly  in  coloring  buoys,  light  houses,  and  other  aids  to  navi- 
gatiou  upon  the  printed  charts  until  March  21,  1883,  when  he  was  transferred  and  worked  under 
the  direction  of  Assistant  Andrew  Braid. 

Miss  F.  Cadel  also  did  duty  in  this  division,  in  coloring  buoys  and  l^gh^hou8e8,  until  March 
21,  1883,  when  she  was  transferred  to  the  immediate  direction  of  Assistant  Andrew  Braid. 

Messrs.  E.  H.  Fowler  and  E.  Molkow,  who  were  detached  from  the  Drawing  Division,  in  July, 
1881,  and  assigned  to  the  then  newly  created  Division  of  Topography,  were  returned  to  this  divis¬ 
ion  in  October,  1882,  and  have  been  engaged  since  then  mostly  in  inking  plane-table  sheets. 

Mr.  V.  J.  Fagin  joined  the  division  in  February,  1883,  and  performed  the  clerical  duties 
require<l  by  me  quite  acceptably  till  the  12th  of  March,  following,  at  which  date  he  was  transferred 
to  the  office  of  the  disbursing  agent. 

Mr.  J.  C.  Barr  became  re-attached  to  the  division  on  the  12th  of  March,  1883,  since  which 
time  he  has  acted  as  clerk,  and  done  duty  in  coloring  published  charts  and  making  corrections, 
when  required,  to  the  aids  to  navigation  on  the  same. 

Yours,  respectfully, 

W.  T.  BRIGHT, 

In  Charge  Drawing  Division. 

R.  D.  CUTTS,  Esq., 

Assistant  in  Charge  of  Office  and  Topography. 


Digitized  by  ^ooQie 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY 


101 


DRAWING  DIVISION. 

Charts  completed  or  in  progress  during  the  year  ending  June  30, 1883. 

1.  Topography.  2.  Hydrography.  3.  Drawing  for  photolithographic  reproduction.  4.  Inking  and  lettering  plane-table  nheete. 
5.  Engraving  on  stone.  6.  Compiling.  7.  Verification.  8.  Diagrama.  9.  Measuring  arcA  of  engraved  sand. 


Number  of 
charts. 


Titles  of  charts. 


Series. 


|Cata- 

logne. 


600* 


PACIFIC  COAST  SAILDIG  CHARTS.  | 

San  Diego  to  San  Francisco  (with  snbsketches) ... 
San  Francisco  to  Straits  of  Fnca  (with  snbsketches). 

ORNBRAL  COAST  CHARTS. 


n 

in 

VI 


7  I  Gape  Ann  to  Gay  Head . 

8  I  Gay  Head  to  Cape  Henlopen . 

11  Cape  Hatteras  to  Cape  Romain . 

162a  1  Cape  Canaveral  to  Jupiter  Inlet  light-house. 


XV 

1  ^ 

XVI 

21 

6 

676 

11 

1  681 

1 

2 

102 

3 

103 

45 

145 

48 

148 

51 

161 

52 

152 

53 

153 

58 

158 

83 

183 

84 

184 

no 

210 

111 

211 

308 

344 

369 

Atcbafalaya  Bay  to  Galveston,  Tex . . 

Galveston  to  the  Rio  Grande .  . . 

Western  coast  of  San  Francisco  to  Point  Arena. . 
Cascade  Head  to  Shoalwater  Bay . . 

COAST  CHARTS. 

Seal  Island  Light  to  Petit  Manan  Light . . 


Cape  Hatteras  to  Ocracoke  Inlet,  N.  C . | 

Bogue  Inlet  to  New  Topsail  Inlet,  N.  C  . 

Tubbs  Inlet  toward  Winyah,  S.  C . | 

Winyab  Bay,  Cape  Romain,  Ac.,  S.  C  . . 

Winyah  Bay  to  Long  Island  Sound,  S.  C .  .  | 

Cumberland  Sound  to  Saint  John’s  River  . 

Saint  George’s  Island  to  Capo  San  Bias,  Fla . 

Cape  Sau  Bias  to  Saint  Andrew’s  Bay,  Fla . 

Corpus  Chiisti  Bay  southward,  Tex . 

Coast  of  Texas  southward  of  Corpus  Christ!  Bay, 
Tex. 

HARBOR  CHARTS. 

Approaches  to  Blue  Hill  Bay  and  Eggemoggin  | 
Reach. 


New  York  Entrance. 


5  401c 

4046 
8  4666 
4  466c 
438 


13 


464c 

460 

621a 

607 

607 


Scales. 


Draughtsman. 


Remarks. 


1-120,000  2.  C.Junken . . . .  Commenced. 

1-lS^, 000  2.  C.Junken .  Do. 


1-400,000  2.  A.Lindenkohl .  Additions. 


1-400,000  !  2.  A.  Lindenkohl. 
1-400,000  I  2.  A.Lindenkohl.. 
1-200, 000  I  2.  B.  J.  Sommer. . . 


1-400,000  I  1.  C.Junken . . 

1-400,000  ].  A.  Lindenkohl.  . 

1-300,000  2.  A. Lindenkohl... 
1-200,000  1,2.  A.  Lindenkohl. 


301x1  Hart  and  City  Islands,  Long  Island  Sound . 

540a  Jamaica  Bay  and  Rockaway  Inlet . i 

1  1286  Delaware  River,  Cherry  Island  Flats  to  Brides-  ; 

'jorg.  I 

2  '  126c  Delaware  River,  Bombay  Hook  Island  to  Cherry  | 

,  Island  Flats. 

301a  HaTboTs  of  Washington  and  Georgetown . 


James  River,  Kingsland  Creek  to  Richmond  ....  I 

Norfolk  Harbor,  Va . | 

Saint  John’s  River,  Jacksonville  to  Hibernia . 

Saint  John’s  River,  Hibernia  to  Racoy’s  Point.  . 
Beaufort  River,  inside  passage  between  Port 
Royid  and  Saint  Helena  Sound,  S.  C.  j 

Florida,  inside  passage,  Indian  River .  ' 

Key  West  Harbor,  Fla.,  with  subsketch . ' 

Son  Francisco  entnmce.  Cal . | 

San  Clemente,  southwest  anchorage.  Cal . | 

San  Clemente,  southeast  anchorage.  Cal . 1 


1-80,000 

1-80,000 

1-80,000 

1-80,000 

1-80,000 

1-80,000 

1-80,000 

1-80,000 

1-80,000 

1-80,000 

1-80,000 

1-80,000 


1-40,000 

1-40,000 

1-40,000 

1-10, 000 
1-26,000 
1-40,000 

1-40,000 

1-15, 840 

1-20,000 
1-10, 000 
1-40,000 
1-40, 000 
1-40,000 

1-250, 000 
1-60-000 
1-40,000 
1-80,000 
1-30,000 


1.  A.  Lindenkohl  1.  H.  Lindenkohl. 

1.  C.Junken.  1.  P.  Erichsen.  1.  A. 
Lindenkohl  2.  B.J.  Sommer. 

2.  A. Lindenkohl  7.  C.Junken.... 

1.  P.  Erichsen . 

2.  A.  Lindenkohl . 

2.  A.  Lindenkohl . 

2.  T.J.  O’Sullivan . 

9.  P.  Erichsen . 

2.  E.J.  Sommer . 

2.  B.J.  Sommer . 

1.  A.  Lindenkohl.  7.  H.  Lindenkohl 
1.  A.  Lindenkohl . 


1.  P.  Erichsen  . 


A.Lindenkohl  (new  edition) - 

£.  J.  Sommer;  A.  Lindenkohl 
(new  edition). 

2.  E.  J.  Sommer . 

E.  J.  Sommer  (new  edition) . 

C.Junken  (sailing  lines,  Ac.)  1, 
2, 8.  H.  Lindenkohl. 

2, 3.  H.  Lindenkohl.  2.  C.  Junken. 

1.  A.  Lindenkohl 

2.  A.Lindenkohl.  1,2,8.  H. Lin¬ 
denkohl. 

E.  J.  Sommer . 

2.  H.  Lindenkohl  (new  edition)  . . 

A.  Lindenkohl . 

2.  E.J. Sommer . 

A.  Lindenkohl . 


Do. 

Do. 

Photolithograph ;  com¬ 
pleted. 

Commenced. 

Completed. 

Do. 

In  progress. 

Commenced. 

Completed. 

Do. 

In  progress. 
Completed. 

Do. 

Do. 

Do. 

Do. 

Continued. 

In  progress. 
Completed. 


(Completed. 

Do. 

Do. 

In  progress. 
Completed. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Additions. 


1, 2, 3.  T.  J.  O’Sullivan . '  In  progress. 

2.  A.  Lindenkohl .  Completed. 


1.  E.  J.  Sommer  (new  edition) 

1, 2, 3.  H.  Lindenkohl . . 

1, 2, 3.  H.  Lindenkohl  . . . 


Do. 

Do. 

Do. 
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REPORT  OF  THE  ENaRAVlNG  DIVISIOS  FOR  THE  TEAR  ENDING  JUNE  30,  188:^. 

U.  S.  Coast  and  Geodetic  Survey  Office, 

Waffhington,  June  30,  1883. 

Sir:  I  respectfully  submit  the  following  report  of  work  executed  iu  the  Engraving  Division 
during  the  fiscal  year  ending  June  30,  1883. 


Number  of  plates  completed : 

Charts .  ...  .  .  27 

Sketches  and  illustrations .  5 

-  32 

Number  of  plates  continued: 

Charts.  .  19 

Sketches  and  illustrations  .  3 
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Number  of  plates  commenced : 

Charts . 13 

New  editions  of  charts .  2 

Sketches  and  illustrations .  34 

-  49 

Number  of  plates  corrected : 

Charts .  423 

Sketches . 14 

- 437 

Total  number  of  plates  worked  upon . .  540 

Number  of  unfinished  plates  on  hand  at  the  close  of  the  year: 

Charts  .  . .  41 

Sketches  and  illustrations .  50 


- 91 

Of  the  27  completed  chart  plates,  10  are  new  charts,  13  new  e<litions,  and  4  reissues. 

I  append  hereto  a  list  showing  in  detail  the  plates  that  were  completed,  continued,  or  com¬ 
menced  during  the  year. 

The  corrections  to  the  plates  of  the  published*  charts  were  not  so  numerous  as  during  the  pre¬ 
ceding  year,  although  this  class  of  corrections  required  the  handling  of  423  plates. 

As  a  rule,  a  few  hour’s  work  suflices  to  make  the  changes  indicated. 

In  addition  to  the  engraving,  we  have  had  the  usual  amount  of  cleaning  electrotypes,  erasures 
from  altos,  drawing  and  arranging  titles,  general  lettering  and  notes,  marking  instruments,  &c. 

The  force  of  the  division  remains  as  at  the  beginning  of  the  year,  and  has  been  employed  as 
follows:  Messrs.  J.  Enthoffer,  A.  Sengteller,  and  E.  F.  Bartle,  on  topography;  Messrs.  E.  A. 
Maedel,  A.  Petersen,  J.  G.  Thompson,  and  F.  Courtenay,  on  lettering;  Messrs.  W.  A.  Thompson 
and  H.  C.  Evans,  on  topography  and  sanding ;  Messrs.  E.  H.  Sipe,  W.  H.  Davis,  and  A.  C.  Eeub- 
sam,  on  lettering  and  miscellaneous  corrections ;  Messrs.  H.  M.  Knight  and  F.  W.  Benner,  on 
sanding;  and  Mr.  T.  Wasserbach,  on  sanding  and  miscellaneous  corrections. 

The  work  of  the  i)rinting  office  has  been  conducted  as  described  in  my  report  of  last  year.  The 
addition  to  the  force  of  one  helper  has  permitted  running  the  third  press  almost  constantly  since 
that  time.  The  two  large  presses  have  remained,  as  heretofore,  in  charge  of  Mr.  F.  Moore  and 
D.  N.  Hoover.  The  third  press  was  placed  in  charge  of  Mr.  J.  L.  Smith,  and  has  been  used  prin¬ 
cipally  in  printing  the  Coast  Pilot  work  and  the  smaller  chart  plates. 

The  new  paper  press  mounted  in  April  has  proved  most  satisfactory.  It  does  all  that  the 
builders  claimed  for  it  and  greatly  enhances  the  artistic  appearance  of  the  charts. 

The  great  annoyance  arising  from  sending  plates  to  lithographers  for  transfer  proofs,  led  me 
to  attempt  pulling  our  own  transfers.  I  am  pleased  to  report  the  result  as  entirely  satisfactory, 
and  am  confident  we  can  now  furnish  transfers  of  the  finest  work,  that  in  the  hands  of  skilled 


workmen  will  not  fail  on  the  stone. 

The  following  is  a  summary  of  the  printing  during  the  year: 

Number  of  impressions  for  chart  room .  .  26,  767 

Number  of  impressions  for  Assistant  in  charge . . .  3, 627 

Number  of  impressions  for  Eiigraving  Division .  . .  1, 853 

Number  of  impressions  for  Hydrographic  Inspector .  .  1,  726 

Number  of  impressions  for  lithographers  (transfer  proof) . . ’  182 

Number  of  impressions  of  Atlantic  Coast  Pilot  charts  and  views .  .  14, 165 


48, 320 

The  general  superintendence  of  the  electrotyping  of  the  office  plates,  placed  under  my  charge 
in  December  last,  has  received  my  close  attention.  The  plans  you  have  approved  for  increasing 
the  facilities  of  this  work  are  in  preparation,  and  it  is  my  hope  will  be  in  successful  operation  suffi¬ 
ciently  early  to  show  a  marked  increase  in  the  coming  year’s  results.  It  is  a  question  of  quantity, 
as  we  can  hardly  expect  any  improvement  in  the  excellent  quality  of  the  plates  now  turned  out. 
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Dr.  A.  Zambrock,  electrotypist,  furnishes  the  following  statistics  of  the  electrotyping  and 
photographing  during  the  year: 

For  the  Survey,  18  altos  weighing  401  pounds,  with  a  plate  surface  of  21,012  square  inches, 
and  21  ba^os  weighing  710J  pounds,  with  a  plate  surface  of  23,762  square  inches. 

For  the  Hydrographic  Office,  United  States  Navy,  2  altos  weighing  44  pounds,  with  a  surface 
of  2,264  square  inches,  and  4  bassos  weighing  108  pounds,  with  a  surface  of  3,426  square  inches. 

For  the  Engineer’s  Office,  United  States  Army,  10  altos  weighing  220  pounds,  with  a  surface 
of  11,472  square  inches,  and  10  bassos  weighing  365  pounds,  with  a  surface  of  11,472  square  inches. 

Total  number  of  plates  electrotyped,  sixty-five,  weighing  1,848J  pounds,  with  a  plate  surface 
of  73,408  square  inches. 

Besides  these  electrotypes  an  alto  and  basso  were  made  of  a  seal  for  the  General  Land  Office, 
and  two  clock  faces  for  instrument  shop ;  69  plates  were  steel  faced,  56  negatives  were  taken  of 
maps  and  instruments,  and  163  prints  were  made. 

Mr.  J.  H.  Smoot  has  attended  to  the  clerical  duties  of  the  division  in  a  most  satisfactory 
manner. 


Yours,  very  respectfully, 

HERBERT  G.  OGDEN, 
Assistant  in  Charge  of  Engraving  Division. 

R.  D.  OuTTS,  Esq., 

Assistant  in  Charge  of  Office  and  Topography. 


Plates  completed^  continued.,  or  commenced  during  the  fiscal  year  ending  June  30,  1883. 


1.  Oatline.  2.  Topography.  3.  Sounding.  4.  Lettering. 


Cata- 

lo^e 

1  Plate 
No.  1 

1  1 

Title. 

Scale. 

•1 

1 

!  ! 

COMPLBTKD.  I 

11 

1  1429 

Capo  Hatteras  to  Cape  Komain . 

1-400,000 

13 

1456 

Saint  Mary’s  entrance  to  Cape  Canaveral . 

1-400,000 

103 

1  1113 

Frenchman’s  and  Blue  Hill  Bays . J 

1 

i  1-80,000 

142 

j  1272 

1 

Pamplico  Sound,  Roanoke  Island  to  Hatteras 
Inlet 

1-80,000 

1 

158 

1  1234 

1 

Saint  Mary’s  entrance  southward  to  latitude 
30°  north. 

1-80,000 

159 

1  1411 

Saint  Augustine  Inlet  to  Halifax  River . 

1-80,000 

160 

1526 

Halifax  River  to  Mosquito  Lagoon  . 

1-80,000 

161 

1602 

Cape  Canaveral,  Fla . 

1-80,000 

344 

1716 

Monomoy  Passage,  Mass . .  . . 

1-40,000 

1 

371a 

;  1713 

1 

1 

1  Topographical  map,  West  Point,  N.  Y . 

(  EDITION  OF  1882. 

!  1-4,800  j 

129 

1286 

Chincoteague  Inlet  to  Hog  Island  Light . 

'  1-80,000 

348 

779  1 

Wood’s  Holl,  Mass . . 

1-20, 000 

352 

1  1033  1 

Port  of  Providence,  R.  I . . . 

S  1-10, 000 

300 

1148 

1  ! 

Potomac  River  No.  3,  Lower  Cedar  Point  to 
Indian  Head. 

1-80,000 

1 

488 

690 

1 

i  Saint  Andrew’s  Bay,  Pla . 

1 

1  1-40,000 

623 

1  1006 

i  San  Pablo  Bay,  Cal  . 

Engravers. 


1,  2.  W.  A.  Thompson.  4.  J.  G.  Thompson - 

1.  3.  W.  A.  Thompson.  4.  E.  A.  Maedel,  A. 

Petersen,  end  J.  G.  Thompson. 

1. 2.  J.  Enthoffer.  3.  H.  M.  Knight.  4.  £.  A. 

Maedel  and  J.  G.  Thompson. 

1,  3.  W.  A.  Thompson.  8.  F.  W.  Benner. 

4.  E.  A.  Maedel,  J.  G.  Thompson,  and  A.  C. 

Ruebsam. 

1. 2,  3.  W.  A.  Thompson.  4.  J.  G.  Thompson  November  2®,  1882. 


and  T.  Wasserbach. 

4.  J.  G.  Thompson  and  A.  C.  Ruebsam .  August  4, 1882. 

4.  J.  G.  Thompson  and  T.  Wasserbach .  September  23,1882. 


3.  W.  A.  Thompson,  R.  F.  Bartle.  4.  E.  A.  March  17,1883. 
Maedel,  A.  Petersen,  and  J.  G.  Thompson.  ' 

1, 2, 3.  H.C.  Evans.  4.  JT.  Courtenay  and  A.  C.  June,  1883. 
Ruebsam.  | 

1, 2.  H.  C.  Evans.  4.  E.  A.  Maedel .  June  11, 1883. 

1 

L  2, 3.  H.  M.  Knight.  4.  E.  H.  Sipe . I  December,  1882. 

4.  T.  Wasserbach . . 1  July,  1882. 

3. 4.  T.  Wasserbach .  September,  1882. 

1, 2.  A.  Sengteller.  3.  W.  A.  Thompson.  4.  J.  November,  1882. 

G.  Thompson,  W.  H.  Davis,  and  A.  C.  Rueb* 
sam. 

3.  W.  A.  Thompson.  4.  W.  H.  Davis  and  A.  C.  November,  1882. 
Ruebsam. 

8. 4.  T.  Wasserbach.  4.  A.  C.  Ruebsam .  November,  1882. 


Date  of  comple¬ 
tion  or  issne. 

November  23, 1882. 
October  24, 1882. 

May  31, 1883. 

June,  1883. 
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Plates  completed,  continued,  or  commenced  during  the  fiscal  year  ending  June  30, 1883 — Continued. 


CmUr 

;  PUte 
*1  No. 

Title. 

Scale. 

Engravers. 

Date  of  comple¬ 
tion  or  issue. 

849 

1 

1  1005 

REISSUED  1882. 

Sippioan  Harbor . .  . 

1-20, 000 

4.  W.  H.  Davis . 

December,  1882. 

623 

'  1074 

1 

San  Francisco  Bay,  Cal . 

1-50,000 

4.  W.  H.  Davis  and  A.  C.  Ruebsam . 

November,  1882. 

183 

1 

•  1681 

KDmOK  OF  1883.  ! 

1 

Apalachicola  Bay  to  Cape  San  Bias . *. . | 

1-80, 000 

4.  A.  Petersen  and  A.  C.  Ruebsam . 

May,  1883. 

188 

'  1290 

Ghoctawhatchoe  Inlet  to  Pensacola  entrance,  .j 

1-80, 000 

3.  W.  A.  Thompson  and  H.  M.  Knight.  4.  H. 

January,  1883. 

346 

169 

j 

Sdgartown  Harbor . 

I  1-20, 000 

M.  Knight-. 

1, 2, 3.  W.  A.  Thompson.  4.  H.  W.  Davis ...... 

January,  1883. 

369 

1639 

Now  York  Bay  and  Harbor  (upper) . 

1-40,000 

1,  8.  H.  M.  Knight.  2,  3.  W.  A.  Thompson. 

June,  1883. 

369 

1641 

New  York  Bay  and  Harbor  (lower) . 

1-40,000 

4.  E.  A.  Maedel  and  H.  M.  Knight 

1, 2.  W.  A.  Thompson.  4.  E.  A.  Maedel . 

June,  1883. 

391 

1319 

Potomac  River  No.  4,  Indian  Head  to  George- 

1-40,000 

1,2.  E.  J.  Entboffer.  2.  W.' A.  Thompson.  3,4. 

February,  1883. 

643 

981 

town. 

Gray’s  Harbor . 

1-40,000 

T.  Wasserbach.  4.  A.  C.  Bnebsam. 

1, 3, 4.  J.  G.  Thompson . . .  . 

June,  1883. 

421 

1018 

RBIBSUBD  1888. 

Core  Sound  and  Straits . 

1-40,000 

4.  W.  H.  Davis . 

June,  1883. 

629 

864 

Drake’s  Bay . . . 

1-40,000 

4.  H.M.  Knight . 

June,  1883. 

1697 

mSCELLAHSOUB. 

Atlantic  Coast  Pilot,  vol.  1,  entrance  to  Port-  | 

Etching  by  J.  R.  Barker.  4.  W.  H.  Davis . 

October,  1882. 

1703 

land  Harbor. 

Topographical  specimen.  The  Dalles,  Olnm- 

4.  E.  A.  Maedel  and  J.  G.  Thompson . 

September  1882. 

1692 

1  bia  River. 

Plate  of  squares,  decimal  division . 

4.  W.  A.  Thompson  and  E.  H.  Sipe . 

July,  1882. 

1708 

Magnetic  or  chart  compass . 

! 

4.  J.  G.  Thompson . 

August,  1882. 

1743 

Conventional  signs  and  symbols . 

2.  W.  A.  Thompson.  4.  H.  M.  Knight . 

May,  1883. 

D 

1653 

Gulf  of  Mexico . 

1-2,100,000 

1, 4.  J.  G.  Thompson . 

17 

1603 

Tampa  Bay  to  Cape  San  Bias . 

1-400,000 

4.  A.  Peterson . 

21 

1090 

Galveston  to  the  Rio  Grande . 

1-400, 000 

1,2,3.  W.  A.  Thompson.  3.  H.  M.  Knight. 

143 

1190 

Pamplico  Sound,  Ocracoke  Inlet  to  Pampllco 

j 

1-80,000  j 

4.  £.  A.  Maedel  and  A.  Petersen. 

3.  H.  M.  Knight  and  F.  W.  Benner.  4.  E.  A. 

i 

158 

1503 

River. 

Winyah  Bay  to  Long  Island . 

1-80,000 

Maedel. 

4.  F.  Courtenay . 

175 

1093 

Charlotte  Harbor  and  San  Carlos  Bav . 

1-80,000 

3.  H.  C.  Evans  and  H.  M.  Knight.  4.  E.  A. 

182 

1447 

Apalachee  Bay  and  Saint  George’s  Sound  .... 

1-80,000 

Maedel  and  A.  Petersen. 

3.  H.C.  Evans.  2,3.  H.  M.  Knight  4.  E.  A. 

184 

1601 

Saint  Joseph’s  Bay  to  Saint  Andrew’s  Bay  ... 

1-80,000 

Maedel,  F.  Courtenay,  and  A.  C.  Rnebsam. 

4.  F.  Courtenay . 

196 

1498 

Saint  Andrew’s  Bay  to  Choctawhatchee  Inlet .  l 

1  1-80,000 

1,2.  H.C.  Evans  and  W.  A.  Thompson.  3.  T. 

192 

1537 

Chandeleur  and  Breton  Island  Sounds . 

1-80,000 

Wasserbach.  4.  A.  Petersen  and  A.  C. 
Ruebsam. 

1, 2, 3.  W.  A.  Thompson . 

195 

1314 

Mississippi  River,  from  Grand  Prairie  to  New 

1-80,000 

4.  H.M.  Enight . 

208 

1247 

Orleans. 

Pass  Cavallo,  Lavaca  and  San  Antonio  Bays. . 

1 

1-80,000 

3.  F.W.  Benner.  4.  A.  C.  Ruebsam . 

209 

1248 

Aransas  Pass,  Aransas  and  Copano  Bays . 

1-80,000 

4.  A.  C.  Ruebsam . 

306 

1186 

Frenchman’s  Bay  and  Somes’  Sound . 

1-40,000  1 

2.  R.F.Bartle.  3.  H.C. Evans.  4.  A. Peter¬ 

807 

i 

1265  ; 

1 

Blue  Hill  and  Union  River  Bays . 

1 

1  i 

1-40,000 

sen  and  E.  H.  Sipe. 

1,2.  H.  C.  Evans.  4.  A.  Petersen,  R.  F. 

306 

1 

1376  1 

Approaches  to  Blue  Hill. Bay  and  Eggemog- 

1-40,000 

Bartle,  and  E.  H.  Sipe. 

2.  R.F.  Bartle.  4.  J.G.  Thompson . 

401<i 

1 

1664 

gin  Reach.  ^ 

James  River,  No.  4,  City  Point  to  Eingland’s 

1-20,000 

2.  £.  J.  ^thoffer.  3.  H.  M.  Knight . 

401e 

1679 

Creek. 

James  River,  No.  6,  Kingland’s  Creek  to 

1-20,000 

1, 2.  J.  Enthoffer.  2.  E.  J.  Enthoffer . 

621a 

1532 

Richmond. 

San  Fnmcisco  Bay  entrance . 

1-40,000 

1,2.  W.  A.  Thompson.  4.  A.  Petersen . 

1566  1  Alaska  Coast  Pilot  chart,  Cape  Madge  to 

1  Cape  Commerell. 

S.Ex.29 - 14 

1-510,720 

4.  A.  C.  Ruebsam . . . 
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Plates  completed^  continued,  or  commenced  during  the  fiscal  year  ending  June  30, 1883 — Continued. 

Title.  Scale.  Engrave™  ^rnoriTa?''- 

Continued— Continoftd. 

1566  Alanka  Coast  Pilot  chart,  Cape  Comiuorell  to  1-510, 720  4.  A.  C.  Raebaam . 

j  Point  Walker. 

I  1567  Alaaka  Coaat  Pilot  chart,  Point  Walker  to  1-510,720  '  4.  A.  C.  Rnebaam . 

I  Swanson  Bay. 

I  COMMENCED. 

102  !  1742  *  tSeal  Island  to  Petit  Manan .  1-80,000  1,2.  J.  Enthoffer.  4.  J,  G.  Thompson . 

145  1725  I  Cape  Hatteraa .  1-80, 000  *  4.  A.  Peteraen . 

161  '  1605  I  Little  River  Inlet  and  the  coaat  of  Long  Bay  1-80, 000  1,  2.  J.  Enthoffer.  2.  W.  A.  Thompson. 

I  j  I  “A..  Haedel,  J.  G.  Thompson,  and  F. 

j  j  Courtenay. 


152  1696  1  Winyah  Bay  to  Cape  Romain,  Ac.,  east  part. . 

1-80,000 

1, 2.  A.  Sengteller . 

180  1746  Cedar  Keys  to  Dead  Man's  Bay . 

1-80,  000 

1,2.  H.  C.  Evans.  4.  A.  C.  Ruebsam . 

212  '  1715  !  Brazos  Santiago,  Ac . 

1-80,000 

1.  E.  J.  Enthoffer.  2.  J.  Enthoffer.  4.  A.  Pe- 

j  i 

t4T8en,  F.  Courtenay,  and  A.  C.  Ruebsam. 

344  '  1716  i  Monomoy  Passage,  Maas . 

1-40,000 

1,  2,  3.  H.  C.  Evans.  4.  F.  Courtenay  and 

i 

A.  C.  Ruebsam. 

371a  1713  Topographical  map.  West  Point,  N.  Y . 

1-4,800 

1,2.  H.  Evans.  4.  E.  A.  Maedol . 

4555  ‘  1704  Saint  John’s  River.  No.  3,  Jacksonville  to 

1-40,  000 

1,2,3.  R.  F.  Battle.  4.  F.  Courtenay,  E.  A. 

.  Hibei'nia. 

Maeilel.  aud  J.  G.  Thompson. 

455  c  1729  Saint  J ohn's  River,  No.  4,  Hibernia  to  Racey 's 

1-40,000 

1,  2.  R.  F.  Bartle.  4.  E.  A.  Maedel  and  J.  G. 

Point. 

Thompson. 

6005  1754  San  Francisco  to  Cape  Flattery . . . 

1-1, 200,  000 

600a  *  1755  San  Diego  to  San  Francisco . 

1-1, 200, 000 

676  1741  San  Francisco  to  Point  Arena  . 

1-200,  000 

1,2.  W.  A.  Thompson . 

NEW  EDITIONS. 

460  1736  Key  West  Harbor . 

1-50,000 

4.  H.  C.  Evans . 

626  1758  Suiaiin  Bay . 

1-40,000 

4.  T.  Wasserbach . . 

Atlantic  Coast  Pilot  view: 

1717  Volnme  1,  Monhegan  Island  from  the  east- 

Etching  by  J.  R.  Barker . 

i  ward. 

1722  Yolnme  1,  approaches  to  Muscle  Ridge  Chan- 

nel. 

1721  Yolnme  1,  Mnscle  Ridge  Channel  off  Metinic 

......do . 

Island. 

1720  Volnme  1,  entrance  to  Carver’s  Harbor,  Ac. . . 

1718  Volume  1,  Mnacle  Ridge  Channel  and  Rock¬ 

. do . 

land  Harbor. 

1707  Volume  1,  approaches  to  Saint  George's  River, 

Ac. 

1700  Volume  1.  approaches  to  John's  Baj  Am 

1710  Volume  1,  entrance  to  Sheepecot  River,  Ac... 

. do . 

1711  Volume  1,  approach^  to  Kennebec  and  Sheep- 

. do . 

scot  Rivers. 

1698  Volume’  1,  Wood  Island . . 

j--- . 

1705  Volomel,  Cape  Ann  fh>m  eastward  and  north¬ 

ward.  . 

j 

1604  Volume  1,  entrance  to  Salem  by  wiAtn  chan¬ 

nel,  Ac. 

1702  1  Volumes,  Fort  Washington,  Potomac  River.. 

1701  1  Volume  4,  entrance  to  North  Rdisto  River,  Ac. 

. do . 

1723  Volume  4,  Beaufort,  S.  C . 

1726  Volume  4,  Tybee  entrance,  Tybee  Roads,  Ac. . 

1728  Volnme  4,  city  of  Savannah  and  Thunderbolt. 

. do . 

1732  Volume  4,  Wasaaw  entrance,  Ossabaw  Sound, 

. . 

Ac. 

1733  1  Volume  4,  Saint  Catherine’s  Sound,  Ac.. . 

1735  1  Volume  4,  Doboy  and  Altamaha  Sounds,  Ac . . 

1737  1  Volnme  4,  Saint  Simon’s  Sound  and  Bruns- 

I  wick  Harbor,  Ga. 
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Plates  completed^  continued j  or  commenced  during  the  fiscal  year  ending  June  30,  1883 — Continaed. 


Cata* 

Plata 

No. 

1  Title. 

Scale.  1 

Engravers. 

Date  of  comple- 
Uon  or  issue. 

1  1739  ^ 

Nbw  BDiTiOKB— Continned. 

Atlantio  Coast  Pilot  view : 

1  Volomo  4,  Saint  Andrew's  and  Cumberland 
Sounds,  Sco. 

Volume  4.  Old  und  N'ew  'Pern&ndiuA _ 

i 

1 

j  Etching  by  .T.  R.  Barker . 

1744  i 

1 . 1 

1  ! 

......do . 

\  1769  ; 

Volume  4.  Ssint  .Tohn’a  River  enlrftnce.  _ ! _  _ ' 

! . do  . . 

,  1745 

Progress  sketch,  Hudson  and  Saint  Croix 
Rivers,  extension  western  part. 

Maryland  and  Georgia  base-line,  north  part, 
extension  northwest  comer. 

Progress  sketch  between  Long  Island  and  the 
Blue  Ridge,  extension  southward. 

Plate  of  squares,  decimal  divisions . 

i . 

4.  E.  H.  Slpe . 

1 

1  ^ 

. do . . . 

1  1740 

j 

. do . . . 

1 

1 

j  1753 

1692 

4.  W.  A.  Thompson  and  E.  H.  Slpe . 

j 

1690  Topographical  specimen  Cathlaroot  Channel. . 
1700  Topographical  view  of  Cape  Disappointment . 
1743  Conventional  signs  and  symbols . 

Etching  by  J.  R.  Barker. . . . 

.....  do . • _ 

2.  W.  A.  Thompson.  4.  H.  M.  Knight . 

Rnlmar  Slebert . . 

1751  To])ograph{cal  specimen  Plymouth  contour 

1  lines. 

1708  Magnetic  or  chart  compass . 

, 

j  4.  J.  G.  Thompson . 

1 

A2iNUAL  REPORT  OF  THE  MISCELLANEOUS  DIVISION  FOR  THE  YEAR  ENDING  JUNE  30,  1883. 

Uncted  States  Coast  and  Geodetic  Sueyey  Office, 

Washingtmi^  D.  (7.,  August  1, 1883. 

Dear  Sir:  I  have  the  honor  to  sabmit  herewith  the  annual  report  of  this  division  for  the  year 
ending  June  30, 1883: 

The  work  of  the  division  has  included,  as  heretofore,  the  correspondence  with  sale  agents 
relating  to  the  supply  and  sale  of  Charts,  Coast  Pilots,  and  Tide  Tables;  the  purchase,  custody,  and 
issue  of  stationery;  the  printing  and  distribution  of  the  blank  forms,  record  books,  &c.,  used  in 
the  office  and  in  the  field  work,  and  of  the  annual  reports  and  other  publications  of  the  Survey; 
the  sopervision  and  care  of  the  office  buildings;  the  general  charge  of  camp  equipage,  &c. ;  the 
general  direction  of  work  in  the  carpenter-shop,  and  such  other  special  duties  as  haVe  been  assigned 
from  time  to  time  by  the  Superintendent  and  the  assistant  in  charge  of  office  and  topography. 

Satisfactory  progress  was  made  during  the  year  in  the  publication  of  the  Annnal  Reports,  which 
from  a  variety  of  causes  had  fallen  far  behind  current  dates,  and  those  for  the  years  1878, 1879,  and 
1880  Tvere  printed  and  distributed.  The  text  of  the  Report  for  1881  was  also  printed,  but  its  issue 
before  the  close  of  the  year  was  prevented  by  the  failure  of  the  contractor  for  the  lithographing  to 
furnish  the  sketches  and  illustrations. 

There  were  received  from  the  Public  Printer  during  the  year  the  following  aggregates  of  pub¬ 


lications  of  the  Survey: 

Copies. 

Annual  Reports  for  1878,  1879,  and  1880  . . . .  7, 054 

Appendices  to  the  Annual  Reports  (extra  copies) . .  10, 200 

Tide  Tables  for  the  Atlantic  and  Pacific  coasts  for  1884  . .  4, 500 

Catalogue  of  Charts,  edition  of  1883 .  . 1 . .  600 

Notices  to  Mariners,  Nos.  34,  35,  36,  37,  38,  and  39  .  3, 000 

Atlantic  Coast  Pilot,  Subdivisions  2, 4,  5,  and  6  (second  editions) .  848 

Deep-Sea  Sounding  and  Dredging  (reprint) .  374 

A  Treatise  on  Projections .  1, 000 

General  Instructions  for  Hydrographic  Work . . .  500 

Summary  of  Report  of  Supi  rintendent  for  1882  . '. . . . .  500 


A  detailed  statement  concerning  the  foregoing  publications  is  appended  hereto. 
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Subdivision  15  of  the  Atlantic  Coast  Pilot  was  sent  to  press. 

The  usual  distribution  of  the  various  publications  of  the  Survey  was  ma<le  to  the  Departments 
of  Government,  and  the  sale  agencies  were  regularly  sii])plied  with  charts,  the  Atlantic  Coast  Pilot 
and  its  subdivisions,  and  the  Tide  Tables  for  the  Atlantic  and  Pacific  coasts.  The  Appendices  to 
the  Annual  Reports,  of  which  extra  copies  in  paniphlet  form  have  been  published  for  free  distri¬ 
bution,  were  furnished  to  all  proper  a))plicants.  The  Notices  to  Mariners  were  also  distributetl 
gratuitously,  as  soon  as  practicable  after  their  publication. 

Three  thousand  and  seventy  six  copies  of  the  Annual  Reports  were  distributed  during  the 
year;  also  GOG  copies  of  the  Atlantic  Coast  Pilot,  including  subdivisions. 

Second  editions  of  the  following  subdivisions  of  the  Atlantic  Coast  Pilot  were  published,  viz: 
No.  2.  “Frenchman’s  Bay  to  Isle  an  Haut;”  No.  4.  “White  Head  Island  to  Cape  Small  Point;’’ 
No.  5.  “Cape  Small  Point  to  Cape  Ann^”  No.  6.  “Cape  Ann  to  Cohasset.”  The  edition  of  “ Deep- 
Sea  Sounding  and  Dredging”  having  been  exhausted,  a  reprint  of  that  work,  with  the  addition  of 
a  supplementaiy-  chapter  on  improvements  made  in  the  apparatus  used  in  deep-sea  work,  subse¬ 
quent  to  the  publication  of  the  original,  was  brought  out. 

New  editions  of  “General  Instructions  for  Hydrographic  Work,”  and  of  the  “Catalogue  of 
Charts,”  were  also  published. 

There  were  received  in  the  chart  room,  during  the  year,  31,527  sheets  of  charts,  of  which  24,720 
were  copper  plate  impressions,  and  G,757  were  printed  from  stone.  Twelve  thousand  five  hundred 
and  nine  cx)pies  were  issued  to  the  several  Departments  of  Government  and  to  Senators  and  Rep¬ 
resentatives,  and  1G,G12  copiej^  were  supplied  to  sale  agents.  The  total  distribution  of  charts 
during  th(‘.  year  was  32,012  copies,  being  an  increase  of  2,9G3  copies  over  the  preceding  year.  (See 
statement  appended  hereto.) 

Mr.  Hugo  G.  Eichholtz  has  continued  in  charge  of  the  chart-room,  and  the  issue  of  charts  has 
been  made  under  his  immediate  supervision. 

The  carpenter- work  of  the  office,  including  the  wood-work  of  instruments  and  their  packing 
for  transportation,  the  construction  of  frames,  vats,  &c.,  for  the  laboratory,  repairs  of  furniture, 
and  repairs  to  the  office  buildings,  &c.,  was  done  by  Mr.  A.  Yeatmau,  assisted,  as  heretofore,  by 
Messrs.  G.  F.  Cox  and  G.  W.  Clarvoe. 

Mr.  R.  T.  Bassett  has  been  in  charge  of  the  work  in  the  map-mounting  room,  and  the  duties 
of  janitor  were  performed  by  Mr.  N.  Y.  Cavitt. 

The  fidelity  and  zeal  displayed  in  the  discharge  of  their  duties  by  the  messengers  and  laborers 
employed  in  the  office  deserve  special  commendation. 

Yours,  respectfully, 


M.  W.  WINES, 
Chief  of  Miscellaneous  Division, 


R.  D.  CUTTS,  Esq., 

Assistant  in  Charge  of  Office  and  Topography, 


List  of  the  publications  of  the  Coast  and  Geodetic  ISurvey  received  from  the  Public  Printer 
»  fiscal  year  ending  June  30,  18:!3. 


during  the 


Name  of  publication. 

No.  of  j 
copies.  I 

- 1 - — 

1  Name  of  publication. 

No.  of 
copies. 

Annual  Report  for  1878 . 

Annual  Report  for  1879  . . . 

1,306  1 
2,966  ‘ 

;  Atlantic  Coast  Pilot,  Subdivision  4 — “  White  Head  Island  to 
j  Cape  Small  Point ’ ’  (second  edition). 

200 

Annual  Report  for  1880  . 

Tide  Tables,  Atlantic  coast,  for  1884  . 

■r 

2,782  , 
2,500 ; 

'  Atlantic  Coast  Pilot,  Subdivision  5— “Capo  Small  Point  to 

1  Cape  Ann  ’’  (second  edition). 

200 

Tide  Tables,  Pacific  coast,  for  1884  . 

Catalogue  of  Charts  (edition  of  1883) . 

2,000 

600 

j  Atlantic  Coast  PUot,  Subdivision  6 — “Cape  Ann  to  Cohasset” 
(second  edition.) 

250 

Atlantic  Coast  Pilot,  Subdivision  2 — “Frenchman’s  Bay  to 
Isle  an  Haut." 

1  ! 

Deep-Sea  Sounding  and  Dredging  (reprint) . 

,  A  Treatise  on  Projections . 

874 

1,000 
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lAst  of  thepuhlications  of  the  Coast  and  Geodetic  Survey  received  from  the  Public  Printer^  &c. — ContM. 


Name  of  pablication.  j 

iNo.  of 
copies. 

Name  of  publication. 

No.  of 
copies. 

Oeneral  InstractioDS  for  Hydrographic  Work . | 

500 

No.  18— "An  attempt  to  solve  the  problem  of  the  first  landing 

1,000 

Sammarj  of  Report  of  Superintendent  for  1882  (Svo,  paper) . . 

500 

place  of  Columbus  in  the  New  World.” 

NOnCBS  TO  MAKIMBRS. 

No.  19— “An  inquiry  into  the  variation  of  the  compass  off  the 

1,000 

Bahama  Islands  at  the  time  of  the  landfall  of  Co- 

1^0.34 — Dangerous  rock  in  eastern  entrance  to  Fisher’s 

500 

Inmbns  in  1492.” 

Island  Sound.” 

Xo.  35— “  Dangerous  rocks  in  Mrestem  part  of  Fisher’s  Island 

500 

APPENDICES  TO  REPORT  FOR  1881. 

Sound,  approaches  to  New  Loudon  and  Mystic 

No.  0 — “General  index  of  scientific  papers  contained  in  the 

1,000 

Harbors.” 

annual  reports  of  the  United  States  Coast  and  Geo- 

Xo.  36 — **  Sunken  wreck  in  the  track  of  vessels  along  ( he  New 

500 

detic  Survey  from  1845  to  1880,  inclusive.” 

Jersey  coast.” 

Xo.  37 — “  Jj^reck  in  the  track  of  vessels  along  the  east  coast 

No.  7 — “Type  forms  of  topography,  Columbia  River” . 

200 

500 

No.  8 — “  Directions  for  measurement  of  terrestrial  magnet- 

1,000 

of  Florida?' 

ism.” 

Xo.  38 — “Di^very  of  a  rock  in  Surge  (or  Southern)  Nar¬ 

500  ' 

No.  9— “Terrestrial  magnetism.  Collection  of  results  for 

500 

rows,  Peril  Strait,  Southeast  Alaska.” 

declination,  dip,  and  intensity  from  observations 

Xo.  38 — **  Wreck  in  the  track  of  coasting  vessels  off  New  Jer¬ 

500 

made  by  the  United  States  Coast  and  Geodetic  Sur¬ 

sey." 

vey  between  1833  and  July,  1882.” 

AFPEXDICES  TO  REPOBT  FOR  1880. 

No.  10 — “  Meteorological  researches  (Part  3),  barometric  hyp- 

600 

Xo-  9 — "Comparison  of  the  surveys  of  the  Delaware  River 

300 

sometry  and  reduction  of  the  barometer  to  the  sea 

in  front  of  Philadelphia,  1843  and  1878.” 

j  level.” 

Xo.  13 — "A  treatise  on  the  plane  table  and  its  use  in  topo- 

1,000 

1  No.  11 — “  Report  on  the  oyster  bods  of  the  James  River,  Va., 

500 

grapical  surveying.” 

1  and  of  Tangier  and  Pocomoko  Sounds,  Maryland 

Xo.  14 — "  Determination  of  time,  longitudo,  latitude,  and'ati* 

800  1 

and  Virginia.” 

math.” 

No.  12 — “On  the  length  of  a  nautical  mile” . . . 

500 

Xo.  15— ”A  review  of  various  projections  for  charts  in  con¬ 

300  1 

No.  13 — “On  a  method  of  readily  transferring  the  under¬ 

500 

nection  with  the  polyconio  projection  used  in  the 

ground  terminal  marks  of  a  base  line.” 

Coast  and  Ceodetic  Survey.” 

Nos.  14,15, 16,  and  17  (bound  together)— “Pendulum  experi¬ 

600 

Xo.  17 — **An  account  of  a  perfected  form  of  the  contact-slide 

300 

ments.” 

base  apparatus  tised  in  the  Coast  and  Geodetic 

No.  18— “Report  on  a  new  rule  for  currents  in  Delaware  Bay 

300 

Survey.” 

and  River.” 

Rejpori  of  charts  received  in  and  issued  from  chart  room  during  the  fiscal  year  ending  June  30, 1883. 


Number  of  sheets. 

To  whom  issued. 

On  band. 

Received. 

Issued. 

July  1, 
1^. 

June  30, 
1883. 

31,527 

36,256 

35,771 

Rxeoutive  Departments  . . 

10,601 

1,908 

1  841  { 

Senators  and  Representatives . 

Institutions . . . . 

Foreign  Governments _ _ _ 

1  464 

Sale  agents  . . . . 

1  16, 612 

!  1.586 

Misoellaneous  . . . 

1 

Totals . 

31,527 

1  32, 012 

36,256 

35,771 

archives,  united  states  coast  and  geodetic  survey  office— annual  report  for  the 

FISCAL  YEAR  ENDING  JUNE  30,  1883. 

Sir:  In  compliance  with  the  regulations  of  the  Survey,  I  herewith  respectfiilly  submit, in  the 
following  tabulated  form,  the  annual  report  of  the  receipt  and  registry  in  the  Archives  of  all  orig¬ 
inal  and  duplicate  records  and  computation^,  topographic  and  hydrographic  sheets,  and  specimens 
of  sea  bottom  turned  into  the  office  during  the  fiscal  year  ending  June  30, 1883.  * 
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I. — Records  and  computations, 

GEODETIC  WORK. 


Knmber  of*TolainM. 


Original.  '  Dnplioate. 


I 


Obstirvations  of  horizontal  angles  or  direciioDfl . '  137  102 

Observations  of  vertical  angles . .  ^  22  26 

Descriptions  of  stations . 26  27 

Measarement  of  base .  3  19 

Spirit  leveling . 35  32 

Geodetic,  miscellany .  26  19 

Computations . . 


Compnta- 

tions. 


TotaL 


299 
48  ' 
53  , 
22 

67 

45 

103  ! 


ASTRONOMICAL  WORK. 


Observations  for  latitude  . . 
Observations  for  longitude 

Observations  for  time . 

Observations  for  azimuth  .. 
Astronomical  miscellany  . . 
Computations . 


11 

27 


13  ... 

. 1 

24 

15  .. 

42 

5  ... 

t 

.  1 

14 

11  ... 

20 

2  ... 

9 

42  1 

42 

MAGNETIC  WORK. 


- 4 

I 

10  1  18  L 

28 

I  Compiitationa . 

t . 

_ i _ 

. I . 

_ _  1 _ 

10 

10 

HYDROGRAPHIC  WORK. 


209  1  .  162 

38  i  39 

11  1  4 

308  . 

. 1  371 

Obacrvations  of  auglca . 

. 1  77  ^ 

Descriptions  of  hydrographic  signals . . . 

. 1  15 

Spocimona  of  sea  Inittom . 

,  .  308  1 

1  Tidal  observations . 

94  76 

; . 1  170  1 

L  _  _  J _  1 

II. — Topographic  and  hydrographio  surveys. 


Original  topographic  and  hydrographic  sheets. 


I  Number. 


Topographic  sheets.. 
Hydrographic  sheets. 


16 

54 


By  referring  to  the  foregoing  lists  it  will  be  found  that  there  were  registered  in  the  Archives 
during  the  past  fiscal  year,  636  volumes  of  geodetic  observations  and  computations;  151  volumes 
astronomical  observations  and  computations;  38  volumes  magnetic  observations  and  computations  j 
633  volumes  hydrographic  observations;  308  specimens  of  sea  bottom;  16  original  topographic 
sheets,  and  54  original  hydrographic  sheets,  making  an  aggregate,  in  volumes,  specimens,  and 
sheets,  combined,  of  1,836. 

Respecttully  submitted. 

GORDON  A.  STEWART, 

Custodian. 


Richard  D.  Cutts,  Esq., 

Assistant  in  Charge  of  Office  and  Topography. 
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RETORT  OF  WORK  DONE  IN  THE  INSTRUMENT  DIVISION  DURING  THE  YEAR  ENDING  JUNE  20, 1883. 


United  States  Coast  and  Geodetic  Suevey  Office, 

.  Wdshingtofiy  June  30, 1883. 

Dear  Sib  :  I  have  the  honor  herewith  to  submit  a  report  of  work  done  in  the  instrument  shop 
during  the  last  fiscal  year. 

In  addition  to  the  usual  routine  work  of  keeping  the  records  and  superintending  the  repairing, 
adjusting,  and  sending  out  of  instruments,  a  great  part  of  my  time  was  occupied  with  the  dividing 
engine  and  in  graduating  a  number  of  instruments.  The  tide-predicting  machine  was  also  fully 
finished,  and  it  is  now  in  perfect  order  and  can  be  used  at  any  time.  During  the  year  I  perfected 
also  a  new  method  of  closing  level  vials,  an  account  of  which  appears  in  this  report. 

Of  other  si)ecial  work  done  in  the  instrument  shop,  I  mention  the  entire  reconstruction,  by  Mr. 
John  Clark,  of  Theodolite  No.  10  (14-inch  Wurdemann);  its  whole  superstructure  has  been  changed, 
a  new  graduation  having  been  put  on  some  time  ago,  and  Assistant  Granger  pronounces  it  one  of 
the  best  theodolites  in  the  service. 

The  larger  repeating  theodolite  s  have  nearly  all  received  new  tangent  screws. 

Mr.  E.  Eshleman,  besides  his  regular  work  of  getting  instruments  ready  for  the  field,  has 
reconstructed  Theodolites  Nos.  82  and  127.  The  former  instrument  had  had  a  fall,  and  although 
badly  injured,  it  was  repaired  so  thoroughly  that  the  officer  who  afterward  used  it  pronounces  it 
first  class.  The  instrument  received  a  latitude  level  and  circle,  and  also  a  micrometer  eye-piece, 
and  is  now  adapted  for  time  and  latitude  observations,  aud  it  was  used  on  the  boundary  survey 
between  Pennsylvania  and  West  Virginia. 

Mr.  P.  Vierbuchen  overhauled  the  4-meter  base-bars,  and  tested  and  adjusted  meter-chains. 
He  also  reconstructed  a  number  of  the  older  protractors  and  commenced  the  making  of  6  new  ones. 

Louis  Fischer  rendered  valuable  assistance  to  me  while  working  on  the  dividing  engine  in 
taking  micrometer  readings.  He  also  prepared  the  silver  surfaces  ready  for  graduations.  The 
experimental  work  on  the  new  machine  for  grinding  fine  levels  automatically  was  all  done  by  him 
under  my  direction.  A  description  of  this  machine  will  be  submitted  at  an  early  day.  An  appa¬ 
ratus  for  testing  micrometer  screws,  which  proved  of  great  utility,  was  also  his  work. 

S.  Kearney  was  kept  busy  with  overhauling  all  our  heliotropes  and  making  back-mirrors  and 
plumb-bobs.  He  also  made  all  the  needed  brass  work  for  tripods  and  telemeters,  besides  repairing 
ttie  drawing  instruments  and  executing  miscellaneous  work  called  for  by  the  oflBlce. 

Yours,  respectfully, 


G.  N.  SAEGMULLER, 

Chief  Mechanician. 


B.  D.  Cutts,  Esq., 

Assistant  in  Charge  of  Office  and  Topography. 
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Appendix  No.  5. 

REPORT  OF  THE  HYDROGRAPHIC  INSPECTOR  FOR  THE  YEAR  ENDING  JUNE  30,  1883. 

United  States  Coast  and  Geodetic  Survey  Office, 

Wmhington^  August  1,  1883. 

Sir:  I  have  the  honor  to  make  the  following  report  of  hydrography  under  my  charge  for  the 
fiscal  year  ending  June,  1883. 

The  commencement  of  the  year  found  the  vessels  situated  as  follows  : 

The  steamer  Blake,  Commander  J.  E.  Bartlett,  U.  S.  N.,  at  work— deep-sea  soundings — off 
Montauk  Point. 

The  steamer  A.  D.  Bache,  Lieut.  Commander  E.  B.  Thomas,  U.  S.  N.,  at  New  York  preparing 
for  summer’s  work  off  New  York  entrance. 

The  steamer  Gedney,  Lieut.  Commander  W.  11.  Brownson,  U.  S.  N.,  at  New  York  preparing 
for  summer’s  work  off  New  York  entrance. 

The  steamer  Endeavor,  Lieut.  H.  B.  Mansfield,  U.  S.  N.,  at  work,  Delaware  Eiver. 

The  schooner  Eagre,  Lieut.  H.  G.  O.  Colby,  U.  S.  N.,  at  work,  coast  of  Maine. 

The  schooner  Silliman,  Lieut.  E.  M.  Hughes,  U.  S.  N.,  at  New  York  preparing  for  summer’s 
work,  Long  Island  Sound. 

The  schooner  Drift,  Master  J.  C.  Fremont,  jr.,  U.  8.  N.,  at  New  York  preparing  for  work,  Long 
Island  Sound. 

The  schooner  Eeady,  Assistant  L.  Marindin,  commanding,  preparing  for  work  in  Delaware 
Kiver. 

On  the  Pacific  coast : 

The  steamer  Hassler,  Lieut.  Commander  H.  E.  Nichols,  U.  S.  N.,  commanding,  at  work  in 
^IsAska  waters. 

The  steamer  McArthur,  Lieut.  W,  T.  Swinburne,  U.  S.  N.,  commanding,  at  Mare  Island  pre- 
pai-ing  for  summer’s  work. 

The  schooner  Earnest,  Lieut.  Perry  Garst,  U.  S.  N.,  commanding,  at  Olympia,  Washington 
Territory,  preparing  for  summer’s  work. 

All  the  remaining  vessels  of  the  Survey  were  laid  up  or  under  repairs. 

The  schooner  Palinurus,  however,  was  pul  in  commission  under  command  of  Lieut.  E.  Clover, 
XT.  S.  N.,  and  during  the  summer  was  engaged  in  the  survey  of  Long  Island  Sound;  and  the 
scbooner  G.  M.  Bache,  under  the  command  of  Assistant  J.  S.  Bradford,  was  engaged  in  Coast  Pilot 
work. 

Commander  Bartlett,  after  commencing  the  season  in  command  of  the  steamer  Blake,  running 
a  line  of  deep-sea  soundings  and  temperatures  from  Nantucket  to  Bermuda,  and  thence  to  Cape 
Hatteras,  was  compelled  to  succumb  to  the  great  strain  upon  his  system  during  over  four  years’ 
command  of  the  vessel,  and  was  relieved  October  1,  1882,  by  Lieut.  Commander  W.  H.  Brownson, 
wbo  had  previously  been  ordered  by  you  to  the  vessel  to  become  acquainted  with  the  methods  of 
carrying  on  the  work. 

Lieut.  Commander  Brownson’s  place  as  commanding  officer  of  the  steamer  Gedney  was  filled 
by  the  transfer  of  Lieut.  H.  B.  Mansfield  from  the  command  of  the  steamer  Endeavor,  and  his 
place  in  turn  was  filled  by  the  promotion  of  Lieut.  Hugo  Osterhaus,  the  senior  Assistant  on  board 
tlie  Endeavor. 

S.  Ex.  29 - 15 
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After  assuming  coramaud,  Lieut.  Commander  Brownson,  in  the  Blake,  ran  a  line  of  deep-sea 
soundings  to  the  eastward  of  Nantucket,  and  then  returned  to  the  southern  coast  of  Long  Island, 
continuing  the  work  upon  wliich  the  ]>arty  was  engage^l  at  the  commencement  of  the  fiscal  year. 

Lieut.  P.  Garst’s  time  having  expired,  he  was  relieved  from  duty  in  the  Coast  Survey  on  July 
2,  1882,  and  the  command  of  the  schooner  Earnest  was  given  to  Lieut.  T.  Dix  Bolles,  U.  S.  N., 
transferred  from  the  steamer  Hassler. 

The  various  parties  remained  at  work  in  the  northern  waters  as  long  as  the  weather  permitted, 
or  until  about  November  1,  when  they  prepared  for  the  winter  season  in  the  southern  waters.  This 
time  was  taken  to  make  sonie  changes  in  the  organization  of  the  parties,  necessitated  by  the  expi¬ 
ration  of  the  terms  of  service  of  some  of  the  naval  officers  attached  to  the  Survey. 

Lieut.  Commander  E.  B.  Thomas’  very  efficient  service,  first  as  commander  of  the  steamer 
Endeavor  and  lastly  of  the  steamer  Bache,  having  been  completed,  he  was  relieved  by  the  Navy 
Department  November  25, 1882,  and  the  command  of  the  latter  vessel  assumed,  under  your  instruc¬ 
tions,  by  Lieut.  H.  B.  Mansfield,  while  the  command  of  the  Gedney  devolved  uimn  Lieut.  E.  M. 
Hughes. 

Lieut.  H.  G.  O.  Colby,  U.  S.  N.,  very  much  to  the  regret  of  this  oflice,  was,  after  over  two 
years’  service  as  chief  of  party  in  command  of  the  schooner  Eagre,  withdrawn  for  regular  naval 
duties  and  his  placi^  taken  by  Lieut.  E.  D.  F.  Heald,  U.  S.  N. 

Lieut.  Hugo  Osterhaus’s  services  were  about  the  same  time  lost  to  the  Survey  by  the  expira¬ 
tion  of  his  three  years’  service,  and  Lieut.  John  T.  Sullivan,  U.  S.  N.,  having  been  ordered  to  the 
Survey  by  tlie  Navy  Department,  was  assigned  to  the  command  of  the  steamer  Endeavor  in  his 
place.  The  vacancy  in  the  command  of  the  schooner  Silliman,  made  by  the  transfer  of  Lieut.  E. 
M.  Hughes  to  the  Gedney,  was  filled  by  Lieut.  F.  A.  Wilner,  the  senior  Assistant  on  the  Baclie. 

I  will  append  to  this  report  a  complete  list  of  the  naval  officers  on  Coast  Survey  service  dur¬ 
ing  the  fiscal  year,  giving  the  dates  of  their  attachment  and  detachment,  with  the  names  of  those 
officers  still  on  duty  in  the  Survey.  Also,  a  list  of  the  vessels  belonging  to  the  work,  their  ton¬ 
nage,  &c. 

During  the  winter  the  vessels  were  engaged  in  surveys  at  the  following  points: 

The  Blake,  in  deep-sea  soundings,  between  Bermuda  and  the  Bahamas,  and  along  the  outside 
of  the  Bahama  Banks. 

The  steamer  A.  D.  Bache,  during  the  earlier  part  of  the  season  on  the  west  coast  of  Florida, 
and  later  on  the  cast  coast. 

The  steamer  Gedney  survSyed  Galveston  inner  bar  and  continued  the  outeide  work  from  Gal¬ 
veston  entrance  to  the  eastward. 

The  steamer  Endeavor,  in  the  vicinity  of  Cape  Uomain,  South  Carolina. 

The  steamer  Hitchcock,  in  charge  of  Assistant  F.  W.  Perkins,  in  Sabine  Pass  and  Calcasieu 
Kiver.  ' 

The  steamer  Barataria,  in  charge  of  Assistant  C.  H.  Boyd,  in  the  bayous  of  Louisiana,  to  the 
westward  of  the  Jump. 

The  scliooner  Eagre,  in  the  Saint  John’s  River  from  Jacksonville  to  the  bar. 

The  schooner  Quick,  in  charge  of  Subassistant  J.  Hergesheimer,  in  the  vicinity  of  Sara¬ 
sota,  Fla. 

The  schooner  Silliman,  at  Cape  Fear  entrance.  North  Carolina,  and  later  in  Pamplico  Sound. 

The  schooner  Drift,  engaged  in  obtaining  current  observations  off  the  coast,  from  Cai)e  Charlea 
to  Cape  Florida. 

The  schooner  Ready,  in  charge  of  Assistant  O.  H.  Tittmann,  in  Key  Bisca^me  Bay,  Fla. 

The  sloop  Steadfast,  in  charge  of  Assistant  B.  A.  Colonna,  in  Indian  Riv*er,  Fla. 

On  the  Pacific  coast  the  steamer  Hassler,  having  returned  from  Alaska  about  December  1, 
was  preparing  during  the  winter  for  a  continuation  of  the  important  work  on  that  coast  as  soon 
as  the  weather  would  i)erinit,  and  sailed  about  the  middle  of  April. 

The  steamer  McArthur  continued  the  survey  of  the  coast  of  California  from  Monterey  south¬ 
ward. 

The  vessels  actually  at  work  continued  until  about  May  16,  when  they  were  withdrawn  to  pre¬ 
pare  for  the  summer  season. 
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During  the  latter  i)art  of  the  fiscal  year  the  following  vessels  were  at  work  in  northern  waters: 

The  Blake,  off  New  York^n trance; 

The  Arago,  under  command  of  Lieut.  G.  C.  Haims,  in  Delaware  Bay; 

The  Sooresby,  in  charge  of  Assistant  Charles  Hosmer,  at  Hart  and  City  Islands,  Long  Island 
Sound;  and 

The  Palinurus,  Lieut.  A.  V.  Wadhams  commanding, -at  Stonington,  (Jonn. 

All  the  other  vessels  were,  at  the  close  of  the  fiscal  year,  either  laid  iij)  or  were  engaged  in 
active  preparation  for  commencing  the  summer  season’s  work  at  an  early  date  after  July  1. 

The  results  of  the  various  surveys  are  given  in  the  detailed  reports  of  the  chiefs  of  parties. 

REPAIRS. 

The  very  small  appropriation  at  the  disposal  of  the  office  in  earing  for  a  fleet  of  twenty-five 
vessels,  with  nearly  double  the  number  in  commission  than  there  have  been  in  pre\ioiis  years,  has 
rendered  it  only  possible  to  make  the  most  important  repairs.  The  machinery  of  the  larger 
steamers  (Blake,  Bache,  Gedney,  Hassler,  and  McArthur)  alone  requires  a  good  share  of  the 
$30,000  to  keep  it  in  order.  Particularly  is  this  the  case  on  the  western  coast,  where  this  class  of 
work  is  very  expensive. 

The  schooners,  such  as  the  Research,  Drift,  Palinurus,  Ready,  Brisk,  Quick,  &c.,  being  what 
are  known  as  composite  vessels,  require  to  be  stripped  of  their  coiiper  at  about  the  end  of  five 
years  (or  the  average  age  at  which  cojiper  sheathing  lasts),  so  that  the  iron  bolts  may  be  renewed 
where  the  fastenings  have  been  loosened  and  galvanic  action  going  on,  yet  nearly  all  the  vessels 
are  ten  or  twelve  years  old  now,  and  the  Silliman  is  the  first  one  that  has  been  remetaled.  This 
vessel,  although  one  of  the  class  having  wooden  frames,  was  found  to  require  new  metal  before 
going  south  last  year,  and  the  result  proved  that  in  addition  to  the  cost  of  replacing  the  metal  (a 
matter  of  some  $1,200  or  $1,500)  the  expense  was  much  increased  by  the  number  of  bolts  that  were 
found  corroded.  This  loosened  the  planks  and  the  vessel  had  to  be  docked  several  times,  stripping 
a  good  portion  of  her  copper  each  time  before  she  was  made  tight  again.  In  this  case,  the  work 
being  done  under  contract,  the  expense  of  the  additional  labor  was  met  by  the  contractors.  This 
action  between  the  copper  and  the  iron  having  taken  place  in  a  wooden  vessel  much  more  expense 
is  anticipated  in  remetaling  the  vessels  with  iron  frames,  where  larger  masses  of  iron  are  exposed 
to  the  galvanic  action  between  the  two  substances. 

While  the  usual  allowance  of  $30,000  for  repairs  of  vessels  is  sufficient  for  the  ordinary  wear 
and  tear  of  material,  these  and  other  causes  make  it  necessary  for  me  to  submit  for  your  consid¬ 
eration  an  additional  estimate  for  the  extraordinary  exigencies  of  the  service.  During  the  year 
the  steamer  Arago  has  been  supplied  with  new  boilers.  In  taking  the  old  ones  out  it  was  found 
that  many  sheets  of  her  bottom  plating  were  nearly  eaten  through,  and  twenty-one  of  them,  cov¬ 
ering  a  good  portion  of  her  bottom,  had  to  be  replaced.  These  extensive  repairs  have  jiut  her 
iron  hull  in  very  good  condition,  but  the  expenses  ran  up  to  such  a  sum  that  little  or  nothing  could 
be  done  to  the  wood-work,  which  is  sadly  in  need  of  repairs,  and  wffien  made  the  vessel  will  be  in 
very  good  condition. 

The  steamer  Blake  has  had  only  enough  repairs  to  make  her  tide  over  another  season,  when, 
it  is  thought,  a  considerable  amount  of  money  w  ill  have  to  be  expended  upon  her  or  the  vessel  put 
oat  of  commission. 

About  five  years  ago  the  boilers  of  this  vessel  w’^ere  reported  as  requiring  replacing,  but  an 
examination  made  it  advisable  to  put  extensive  repairs  upon  them  which  would  carry  her  through 
two  years’  more  service.  Since  that  time  they  have  been  ke^it  running,  until  now  they  have  gotten 
to  such  a  point  that  it  is  dangerous  to  run  them  except  under  a  low,  and  not  an  economical,  press¬ 
ure  of  stoam. 

Her  upper  deck  ha^  in  a  like  manner  been  patched  up  to  await  the  removal  of  her  boilerij,  when 
a  good  portion  of  it  would  have  to  be  replaced  anyway,  and  economy  demands  that  this  should  be 
done  at  the  same  time.  This  will  be  a  matter  of  $10,000  or  $12,000,  and  if  required  to  come  out 
of  the  general  appropriation  leaves  a  very  small  proportion  for  the  rest  of  the  fleet. 

The  steamer  Bache,  in  addition  U)  incidental  expenses,  such  as  a  new  boat,  now  awnings,  slight 
repairs  to  the  machinery  before  starting  south  for  the  survey  of  the  coast  of  Florida,  returned  in 
June  requiring  new  braces  and  extensive  patches  on  the  boiler  and  other  portions  of  the  machinery, 
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and  also  a  general  overhauling.  This,  through  the  courtesy  of  the  commandant  of  the  New  York 
navy-yard,  has  been  done  for  less  than  any  outside  contractor  would^o  the  work,  and  it  is  believed 
that  a  better  job  has  been  made  than  otherwise  would  have  been  done.  The  boiler  of  this  vessel 
is  beginning  to  show  its  age  (over  ten  years),  and  within  a  short  time  will  have  to  be  reidaced. 

The  steamer  Hassler,  as  has  already  been  mentioned,  was  compelled  to  have  her  repairs  made 
in  an  expensive  market  on  the  Pacific  coast,  and  the  $5,000  or  $6,000  expended  upon  her  has  allowed 
but  little  more  than  an  extensive  overhauling  of  the  boilers,  machinery,  and  hull  to  fit  her  for  her 
long  season’s  work  in  Alaskan  waters;  and  it  is  thought  the  end  of  this  season  will  find  her  boilers 
in  such  a  condition  as  to  make  it  unsafe  for  further  demands  to  be  made  upon  them. 

In  renewing  the  boilers  of  this  vessel  there  will  be  required,  as  in  the  Blake,  a  new  upper  deck. 
This  vessel  was  built  of  iron  of  J  inch  thickness,  in  1872,  and  the  question  of  sheathing  her  with 
wood,  as  was  done  in  the  case  of  the  steamer  Bache,  will  soon  have  to  be  taken  up.  Four  inches 
of  oak  or  Oregon  fir  over  this  iron  would  make  her  a  most  efficient  vessel,  of  great  strength,  and 
mnch  more  liable  to  escape  serious  injury  in  grounding  (an  accident  tliat  is  very  likely  to  occur  to 
a  surveying  vessel).  The  iron  bottom  now  compels  docking  the  vessel  once  in  six  months  at  least, 
to  clear  the  extensive  growth  of  barnacles,  grass,  &c.;  in  fact,  after  two  mouths  the  speed  of  the 
vessel  has  been  reduced  to  such  an  extent  by  fouling,  that  economy  would  demand  docking  to  save 
the  expense  of  coal  wasted.  Of  course  this  would  be  unnecessary  with  the  wooden  sheathing  cov¬ 
ered  with  metal,  and  it  is  thought  it  would  bike  only  a  few  years  to  make  up  the  difference  in  con¬ 
sumption  of  coal,  docking  expenses,  &c.  It  would  seem  very  much  to  the  interest  of  the  Govern¬ 
ment  to  execute  both  of  these  extensive  repairs  at  the  same  time. 

The  steamer  Gedney  has  had  during  the  year  some  general  repairs  to  machinery  and  hull,  new 
masts,  new  sails,  and  two  new  boats ;  has  been  fitted  with  a  distiller  for  condensing  fresh  water  for 
the  crew,  thereby  benefiting  the  sanitary  condition  of  tlie  ship  and  saving  much  time  usually 
required  in  replenishing  the  tanks.  Steam  heaters  have  been  fitted  throughout  the  vessel,  which 
proved  conducive  both  to  the  health  of  the  crew  and  safety  of  the  ship.  This  vessel,  with  the  ex¬ 
ception  of  her  propeller  and  shoe,  which  have  gradually  become  corroded  by  the  galvanic  action 
going  on  between  its  iron  and  the  copper  of  the  vessel’s  bottom,  is  in  very  good  condition. 

The  McArthur’s  repairs  have  been  slight  during  the  year,  and  with  the  exception  of  some  im¬ 
provements  to  be  made  to  the  fittings  of  the  vessel,  such  as  a  steam  windlass,  will  probably  be 
slight  during  the  coming  year.  • 

The  steamer  Endeavor  has  had  quite  extensive  repairs  on  the  machinery,  consisting  of  lining 
up  shaft,  new  brasses,  and  new  fittings  required  to  an  engine  of  old  design  and  imperfect  attach¬ 
ments.  The  lower  part  of  her  hull  is  in  good  condition,  with  the  exception  of  the  rudder,  which  is 
likely  to  require  replacing  at  the  end  of  this  season.  Some  repairs  may  be  anticipated  upon  the 
hull  and  rigging  also. 

The  steamer  Hitchcock  was  found  to  require  some  general  repairs  upon  preparing  for  the  last 
winter’s  work,  such  as  a  new  stem,  a  number  of  new  planks,  repairs  to  stern-post,  &c.  The  vessel 
was  fitted  out  quite  inexpensively  throughout  by  Lieutenant  Flynne,  who,  with  some  old  sails  belong¬ 
ing  to  the  Brisk,  made  new  ones  for  this  vessel,  as  well  as  fitting  rigging,  &c.,  by  the  ship’s  crew. 
She  is  likely  to  require  some  slight  repairs  before  taking  the  field  again. 

The  schooner  Eagre,  formerly  the  yacht  Mohawk,  has  had  nearly  a  complete  set  of  new  sails 
during  the  year,  and  as  far  as  they  are  concerned  she  is  in  good  order,  but  her  hull  begins  to  show 
signs  of  weakness.  A  vessel  of  her  size  and  build  requires  all  her  parts  in  good  condition.  Lieu¬ 
tenant  Heald  reports  that  on  the  passage  north  from  the  Saint  John’s  Biver,  during  a  gale  of  wind, 
while  she  showed  qualities  that  her  officers  and  crew  were  compelled  toadmire,  yet  the  indications 
were  that  some  defect  existed  that  could  not  be  seen,  since  she  leaked  as  much  as  twenty-four 
inches  a  day.  Before  subjecting  her  to  so  severe  a  strain  again,  it  will  be  necessary  to  remove  the 
old  copper,  calk  the  vessel,  and  put  new  metal  on  the  bottom,  and  Lieutenant  Heald  reports  that 
new  decks  will  also  be  required.  This  is  a  matter  of  $5,000  or  $6,000. 

Besides  these  vessels,  the  steamer  Barataria,  schooners  Earnest,  Scoresby,  Quick,  G.  M.  Bache, 
Drift,  Palinurus,  Eeady,  and  sloop  Steadfast  have  been  in  commission  and  required  more  or  less 
repairs,  as  indicated  in  the  statement  of  the  disbursing  agent  of  amount  of  money  expended  on 
each  vessel.  The  steamer  Barataria  is  likely  to  require  extensive  repairs  before  again  taking  the 
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fielil.  One  of  the  two  vessels,  Palinnrus  or  Ready,  should  be  entirely  remetalled  this  year,  and 
one  I  he  next,  until  which  time  they  shonl  i  not  be  exposed  to  much  outside  weather. 

The  schooner  Research,  after  replacing?  some  rotten  planking  and  fittings,  with  new  sails  and 
eciuipments,  will  be  ready  for  such  work  as  she  is  likely  to  be  called  upon  for.  The  Yukon  hjis 
been  fitted  out  for  harbor  work  only,  but  cian  stand  the  short  passages  she  may  have  to  make. 

The  follo^nng  vessels  have  been  laid  up  during  the  whole  year: 

Steamer  Fathouier,  at  Washington.  Hct  machinery  is  of  a:  peculiar  type  and  could  be  put  in 
order  at  a  moderate  expense,  but  the  hull  will  require  $1,000  to  $1,500  to  prepare  her  for  inside 
work. 

Tlie  schooner  Brisk,  at  New  Orleans.  In  attempting  to  fit  this  vessel  out  for  service  in  the 
fall  of  1882,  the  estimates  came  to  nearly  as  much  as  a  new  vessel  would  cost  to  put  her  into  only 
fair  onler.  I  would  recommend  that  she  be  sold,  as  of  no  furtner  use  to  the  Survey.  She  is  not 
likely  to  bring  more  than  $200  when  the  equipments  that  can  be  used  elsewhere  are  removed  from 
ber. 

In  addition  to  these  vessels  the  steam  launches  belonging  to  the  Survey,  fifteen  in  number, 
have  had  more  or  less  repairs.  In  this  connecttiou  I  desire  to  state  that  the  service  has  derived 
much  benefit  from  the  use  of  four  steam  launches  loaned  to  it  through  the  chief  constructor  of  the 
Navy,  as  well  as  the  facilities  that  have  been  constantly  extended  by  the  commandants  of  the 
several  navy -yards  for  repairing  vessels,  &c. 

HVDROGUAPIIKJ  DIVISION. 

The  usual  routine  duties  of  the  oflSce  have  continued.  The  aids  to  navigation,  as  will  be  seen 
by  the  catalogue  recently  published,  are  indicated  on  the  charts  to  the  latest  date.  This  part  of 
the  office  duties  has  been  under  the  direction  of  Lieut.  J.  B.  Pillsbury,  U.  S.  N.,  who  brought  to 
the  office  on  his  re-entry  into  the  Survey  in  July,  1882,  an  experience  in  the  handling  of  charts 
seldom  had  by  one  officer,  and  his  system  and  zeal  have  enabled  the  office  to  keep  our  charts  to  the 
latest  dates.  I  would  call  your  attention  to  the  hearty  co-operation  of  the  Light-House  Board, 
through  its  secretaries,  in  informing  this  office  at  the  earliest  moment  of  changes  or  contemplabid 
changes  in  aids  to  navigation.  Upon  authority  being  given  by  the  Board  to  one  of  the  light  house 
inspectors,  in  any  way  relating  to  aids  to  navigation,  the  Na\Al  Secretary  sends  to  this  office  a 
chart  showing  the  proposed  change  or  addition,  and  this  office  returns  at  once  a  fresh  copy  of  the 
chart  sent,  in  order  that  the  files  of  the  Board  may  be  complete. 

The  plotting  and  preparation  of  the  hydrographic  sheets  froin  the  <lata  sent  in  by  the  parties 
have  been  carrieii  on  in  the  usual  efficient  manner  by  Messrs.  E.  Willenbucher,  W.  C.  Willenbucher, 
F.  C.  Donu,  and  since  his  assignment,  by  Mr.  Charles  Junken. 

The  latter,  in  addition  to  his  regular  work  referred  to  in  the  report  from  the  Drawing  Division, 
was  engaged  in  revising  miscellaneous  projections,  verifying  proofs  of  sailing  charts,  &c.,  while 
the  others  were  employed  in  making  transfers  and  in  the  jilotting  of  angles  and  soundings.  1  give 
a  synopsis  of  the  hydrography  ])lotted  by  the  Messrs.  Willenbucher  and  by  Mr.  Donn. 


E.  Willenbacher - 

W.  C.  Willenbiiclior 

F.  C.  Doun . 


Names. 


N  umber  of— 

'  Volumes. 

Angles. 

1  i 

'  Soundings.' 

M  iles. 

1  Dtjop-sea 

1  soundings. 

70 

26,263 

132, 644 

3,830 

1  1,501 

00 

16, 087 

j  77, 618 

3, 887^ 

1 

65 

21, 607 

1  80,323 

2,007J 

. j 

1  .  1 

1  195  ! 

1  ! 

65,857 

1  290,585 

1  1 

9,734 

1,501  I 

Lieut.  Richardson  Clover,  since  returning  from  field-work  in  January  last,  has  beeu  engaged 
ujion  the  preparation  of  the  second  edition  of  the  ‘‘Instructions  for  Hydrographic  Parties,”  and 
from  him  I  have  received  much  assistance  in  the  preparation  of  the  plans  and  specifications 
for  the  new  steamer  Patterson.  Passed  Assistant  Engineer  H.  N.  Stevenson,  since  his  assignment 
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to  Coast  Survo.y  duty  in  March,  188^^,  has  reiideml  valuable  assistance  in  the  steam  engineering 
department  of  this  vessel,  preparing  the  plans  for  the  boilers  ami  engines,  with  what  results  the 
data  which  have  received  your  ajiproval  will  show. 

Respectfully  submitted. 

C.  M.  CHESTER, 

Commander^  United  States  Navp,  Hydroffraphic  Inspector  Coast  Survey. 

J.  E.  HlLGARD, 

Superintendent  Coast  and  Geodetic  Surrey. 


Errata  in  the  report  of  the  Hydrographic  Inspector  for  the  fiscal  year  ending  June  30,  188‘2. 

In  Coast  and  Geodetic  Survey  Report*for  1882 — 

Page  98,  line  32,  “steamer  Endeavor,”  should  be  “steamer  Gedney.” 

Page  90,  lines  41  and  42,  the  address  “Genl.  R.  D.  Cutts,”  &c.,  should  be  “Prof.  J.  E.  Hilgard, 
Superintendent  Coast  and  Geodetic  Survey.” 

Page  100,  line  28,  the  name  of  “  J.  C.  Fremont,  jr.,”  should  be  omitted  from  the  list  of  lieu¬ 
tenants. 

Officers  of  the  Navy  on  Coast  Survey  service  during  the  fiscal  year  ending  June  30,  1883. 


Name  and  rank. 

Date  of 
attachment. 

'1 

Remarks.  m 

COMMANDERS. 

J.  R.  Bartlett . 

Oot  23,1878 

Detached  November  1, 1882.  1 

C.  M.  Chester . 

Oct.  2, 1877 

Still  in  service. 

LIEUTENAlfT-COMMAND- 

ERB. 

i 

W.  H.  Brownson . 

Aug.  11, 1881 

still  in  service.  1 

H.  E.  Nichols . 

Jan.  22,1879 

Do. 

E.  B.  Thomas . 

Oct  8, 1879 

Detached  NovemlMT  25, 1882. 

LIEUTENANTB. 

W.  T.  Swinburne . 

May  5,1879 

Detached  May  24,  1883. 

John  T.  Sullivan . 

Nov.  21, 1882 

Sfill  in  service. 

H.  B.  Mansfield . 

Feb.  28,1881 

Do.  j 

E.  D.  F.  Ueald . 

Mar.  23, 1882 

Do.  1 

Bichardson  Clover . 

July  26, 1881 

Do.  1' 

H.G.O.  Colby . 

Oot  7, 1880 

Detached  December  20, 1882.  j 

E.  D.  Tanssig . 

Apr.  30, 180.3 

Still  in  st'rvice.  ' 

J.  E.  Pillsbnry . 

July  13, 1882 

Do. 

A.  V.  Wadhanis . 

Apr.  18, 1883 

Do. 

O.  Blocklinger . 

Jan.  30,1883 

Do. 

Perry  Garst . 

Aug.  29, 1879 

Detache«l  July  17,  1882. 

T.  Dlx  Bolles . 

Apr.  6,1881 

Still  in  service. 

E.  M.  Hughes .  — 

Juno  22, 1882 

Do. 

Hugo  Osterhans . , 

July  31, 1879 

Detached  Novemlwr  2.^,  1882. 

F.  M.  Crosby . 

Nov.  17, 1882 

Still  in  service. 

G.  W.  Ments . 

Aug.  19, 1879 

Detached  November  23, 1882. 

J.  B.  Milton . 

Sept  6,1882 

Still  in  service. 

G.  C.  Hanna . 

Mar.  20. 

Do. 

W.  B.  Elliott . 

Jan.  25,1879 

Do. 

F.  H.  Lefavor . 

Sept  6,1882 

Do. 

J.  C.  Fremont,  jr . 

May  21, 1881 

Do. 

F.  A.  Wilner  . 

Nov.  — ,  1880 

Do.  , 

Harry  Morrell . 

Dec.  8, 1879 

Dolacbrd  Juno  14,  1883. 

H.  F.  Reich . 

May  1,1879 

Detached  October  16,  1882.  v 

Lucian  Flynne . 

Mar.  7,1881 

Still  in  service. 

W.  B.  Cutter . 

Mar.  29, 1883 

Do. 

C.  Me.  R.  Winslow . 

Ang.  16, 1881 

Do. 

M.  L.  Wood  .  Sept  19, 1878  Det4M5hod  July  25.  1882. 

David  Daniels .  Apr.  21, 1882  Still  in  service. 

BK6IGNB. 

F.  W.  Coffin . !  May  24, 1880  Detached  February  22, 1883. 

W.  B.  Caperton . I  Nov.  11, 1880  StiU  in  service. 


1 

1  Name  and  rank. 

Date  of 
attachment  j 

Remarks. 

1  E!iBH;XH — Continued. 

1  W.  H.  Allen . 

Jnne  27, 1879 

Detached  Jnne  27.  1883. 

E.  M.  Katz . 

Nov.  22,1881 

Still  in  service. 

1  H.  T.  Mavo . 

May  1,1879 

Detached  July  13.  1882. 

j  John  T.  Newton . 

Ang.  19, 1882 

Still  in  service. 

1  C.  F.  Pond . 

May  1, 1879 

DcUched  March  12.  1883. 

L.  K.  Reynolds . 

July  13, 1882 

Detached  Janoary  18, 1883. 

E.  N.  Fisher . 

Feb.  10, 1882 

Still  in  service. 

T.  D.  Grifliu . 

May  20,  1883  1 

Do. 

i  F.  H.  Shennan . 

Oct  31. 1882  j 

Do. 

II.  M.  Weitzel . 

Feb.  10, 1882  ' 

Do. 

O.  G.  D.idge . 

May  10,  1881 

Do. 

J.  M.  Oi  cbjinl . 

Feb.  10, 1882 

Do. 

1  J.  N.  Jordan . 

Jan.  25. 1881 

Do. 

1  J.  P.  Parker . . 

Mar.  6, 1883 

Do. 

1  n.  C.  Wnkenshaw . 

Jnne  23, 1882 

Do. 

A.  F.  Feclitoler . 

June  24, 1882  i 

Do. 

i  T.  M.  Brumby . 

Dec.  21,  1882 

Do. 

S.  E.  Woodworth . 

Jane  9, 18H2 

Detached  ApHl  19. 1883. 

Alfred  Jeffreys . 

July  17, 1882  1 

Still  in  service. 

W.  V.  Bronaiigb . 

Aug.  12. 1881  1 

Do. 

F.  M.  Bostwiek . 

Sept.  28, 1881 

Do. 

W.  M.  Constant . 

June  5, 1882  j 

Detached  November  4, 1882. 

A.L.  Hall  ..  . *. 

May  1, 1883 

Still  in  service. 

J.  H.  Fillmore . 

Jan.  24,  1883  ' 

Do. 

C.S.  McClain . 

Apr.  14,  1882 

Do. 

Harry  S.  Knapp . 

July  6, 1882 

Da 

P.P.Bibb  . 

Nov.  30, 1882 

Da 

W.C.  Canfield  . 

Sept  26,  1882 

Do. 

W.  P.  White . 

Feb.  10,1883 

Do. 

J.  H.  Hetherington  - 

June  19. 1883 

Do. 

1  It  P.  Schwerin . 

May  3, 1883 

Do. 

J.  A.  Dougherty . 

Oct  7,1882 

Detached  June  26.  1883. 

Harry  Phelps . 

June  30. 1882 

Still  in  service. 

F.  W.  Kellogg . 

Aug.  23. 1882 

Do. 

A.  A.  Ackerman . 

June  30. 1882 

Detached  November  30, 1882. 

William  Truxtun . 

July  3,1882 

Still  in  service. 

1,..  S.  Van  Duser  . 

Aug.  22, 1882 

Do. 

E.  Simpson,  jr  . 1 

Oct  21, 1882  1 

Do. 

E.  F.  Ltdper . 

Apr.  26,1883 

bo. 

'  J.  C.  Drake . 

Dec.  18, 1882  j 

Detached  Jnne  21,  1883. 

1  T.  G.  Dewey . 

Jnne  19,1883  1 

Still  in  service. 
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Officers  of  the  Navy  on  Coast  Survey  service  during  the  fiscal  year  ending  June  30,  1883 — Continued. 


Name  and  rank. 

Date  of 
attachment. 

Bemarks. 

Name  and  rank. 

Date  of 
attachment. 

Remarks. 

Embiokb— Continned. 

PAYMASTBB. 

\r^y  A  IftftB 

W.  J.  Thomson . 

Dec.  18,1880 

Still  in  service. 

M.  C.  Gorgas . 

Oot.  26,1882 

Do. 

PAB6BD  ASSISTAMT  EN- 

Gay  M.  Brown . 

Deo.  26, 1882 

Do. 

onniBBS. 

PAB8SD  ASeiSTAirr  SUB- 

C.  H.  Greenleaf . 

Ang.  19. 1880 

Detacheil  May  28,  1883. 

OBONS. 

John  F.  Bingham . 

Mar.  4,1882 

Detached  February  24, 1883. 

Bsra  Y.  Derr . . 

Sept.  7,1881 

Still  in  service. 

H.  Main . 

May  29, 1883 

Still  in  service. 

D.  O.  Lewis. . | 

Nov.  16, 1881 

Detached  June  6,  1883. 

H.  N.  Stevenson . 

Mar.  10, 1883 

Do. 

R.  M.  McCarty . 

Apr.  8, 1881 

Still  in  service. 

G.  H.  Kearney . 

Oot.  5, 1881 

Da 

8.  W.  Battle . 

Nov.  17, 1881 

Do. 

B.  W.  Galt . 

Nov.  26, 1879 

Do. 

H.  C.  Beyer . 

May  31, 1882  j 

Do. 

i  Edgar  T.  Warbnrton .. . 

Feb.  24, 1883 

Do. 

F.  C.  Dale . 

Jane  6, 1883 

Do. 

j  B.  L  Reid . 

June  9, 1882 

Do. 

SUMMABY.  . 

Commanders . 2 

Ueatenant^MiiiimaiideTs . 3 

L.leateDants .  . # . . . i 

Bmrigiis . . . 

Paaaed  aiisiBtaDt  snrgeons .  6 

Paymaster .  1 

Paaaed  assistant  engineers . 8 


Names  of  vessels j  their  tonnage^  &c,^  in  the  service  of  the  Coast  Survey  during  the  fiscal  pear 

ending  June  30, 1883. 


No. 

Name. 

Tonnage. 

Complement  of— 

Officers. 

1 

Men. 

1 

Steamer  Blake . - . 

218 

8 

36 

2 

Steamer  A.  D.  Baohe . 

186 

7 

33 

3 

Steamer  Gedney . 

183 

7 

29 

4 

Steamer  Hassler . 

243 

9 

34 

6 

Steamer  McArthur . . 

112 

7 

29 

6 

Steamer  Arago . 

38 

3 

15 

7 

Steamer  Endeavor . 

105 

4 

17 

8 

Steamer  Baiataria . : . 

50 

1 

15 

9 

Steamer  Hitchcock . 

83 

3 

•  15 

10 

Steamer  Fatbomer  (laid  np) . 

50 

1 

Schooner  G.  N.  Bacbe . 

46 

. 2' 

10 

2 

Schooner  Eagre . 

202 

4 

18 

3 

Schooner  Silliman . 

72 

3 

14 

4 

Schooner  Drift . 

87 

4 

14 

5 

Schooner  Earnest . . 

80 

2 

12- 

6 

Schooner  Palinums .  . . . 

76 

3 

14 

7 

Schooner  Beady . 

80 

3 

14 

8 

Schooner  Scoresby . . 

72 

2 

12 

9 

Schooner  Quick . 

38 

2 

14 

10 

Schooner  Yukon  (laid  np) . . . 

78 

11 

Schooner  Brisk  (laid  up) . . . 

38 

12 

Schooner  Research . 

76 

3 

1 

Sloop  Steadfast . . . 

39 

1 

12 

2 

Sloop  Kincheloe  (laid  up) . . . 

30 

1 

Barge  Beauty  (civilian  party) . 

28 

Whole  nnmber  of  vessels : 

Steamers . 

Schooners . 

Sloops . 

Barge . 


RBCAPITULATION. 


Total . 

Nnmher  of  vessels  in  active  service 


10 

12 

2 

1 

25 
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Appendix  No.  6. 

DESCRIPl'IVE  CATALOGUE  OF  PUBLICATIONS  RELATING  TO  THE  COAST  AND  GEODETIC  SURVEY 

AND  TO  STANDARD  MEASURES. 

Coini>iletl  by  IG33WARI3  GIOODIT'KLLOW,  .A.rtHiHlarit. 


CDASSIFICATIOK. 

L — Aunual  Reports  and  other  documents  of  the  Unitid  States  Coast  and  Geodetic  Survey  and  Standard  Weights 
and  Measures.  1807  to  18S1. 

11. — General  Index  of  Scientitic  Papers  coutained  in  the  Annual  Reports  of  the  United  States  Coast  and  Geodetic 
^  Survey  from  1845  to  1880,  inclusive,  (i^ublished  as  Appendix  No.  6  to  the  Report  for  1881.) 

III.  — List  of  Tide-Tables  from  the  date  of  earliest  publication  in  the  Survey  to  the  year  1881. 

IV.  — Catalogue  of  Coast  Pilots  for  the  Atlantic  and  Pacific  Coasts  of  the  United  States  from  the  date  of  earliest  pnb_ 

lication  to  the  year  1881. 

V’^. — Chart  Catalogues.  Catalogues  of  Maps  and  Charts  published  by  the  Survey  between  the  years  1835  and  1881, 
VT. — Notices  to  Mariners. 

VII. — Special  publications. 


1. 

ANSUAL  REPORTS  AND  OTHER  DOCUMENTS  OF  THE  U.  S,  (OAST  AND  GEODETIC  SURVEY 
AND  STANDARD  WEIGHTS  AND  MEASURES,  1807  TO  1881. 

U.  S.  Coast  Survey. 

REPORTS  AND  OTHER  DOCUMENTS. 


D»te. 


Subject. 


I  Number  of 
:  pages 

'  auu  Hize. 


1807. 
February  10  . 
March  25  .... 


April  2 


1 


An  act  to  provide  for  8UT\'eying  the  coast  of  the  United  States . . . | 

Circular  letter  addressed  by  the  Secretary  of  the  Treasury  to  F.  R.  Hassler,  re^iuestiiig  that  he  would  j 
^  suggest  the  outlines  of  a  plan  for  the  survey  of  the  coast — such  as  would  unite  correctness  and  prac-  i 
Ucability.  1 

[Transactions  Anierioan  Philosophical  Societjr.  Vol.  II.  Now  serics.l 
Letter  of  Mr.  Hassler  to  the  Secretary  of  the  Treasury,  transmittiug  a  plan  for  putting  into  operation 
the  survey  of  the  coast  of  the  United  States. 

[Transactions  American  Philosophical  Society.  Vol.  II.  New  series.] 


2,  quarto. 


13,  quarto. 


1816. 
May  15 . 


June  11,  18;  July  12; 

August  3, 18. 
November  23, 30 . 


Communication  made  to  the  Secretary  of  the  Treasury  by  F.  K.  Hassler,  on  the  measu  es  necessary  to 
be  taken  to  pnt  into  immediate  operation  such  portions  of  the  work  as  could  be  uudertakcu  dnriug  the 
coming  season. 

Correspondence  with  the  Treasury  Department  and  articles  of  engagomoiit  between  the  Treasury  Depart¬ 
ment  of  the  United  States  and  F.  R.  Hassler,  relative  to  the  survey  of  the  coast  of  the  United  States. 

First  Repoit  of  F.  R.  Hassler,  Superintendent  of  the  Survey  of  the  Coast  of  the  United  States,  to  the  Sec¬ 
retary  of  the  Trea.sury  upon  the  progress  of  the  work. 


9,  octavo. 
.3,  octavo. 


April  9. 


1818. 


s. 


i  Letter  of  Mr.  Hassler  to  the  Secretary  of  the  Treasury,  discus'iug  the  objects  of  the  surv'ey  of  the  const  .*»,  octavo, 
and  reviewing  the  progress  of  the  work.  i 

Ex.  29 - 16  121 
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UNITED  STATES  COAST  AND  GEODETIC  SURVEY 


REPOKTS  AND  OTHER  DOCUMENTS— Centiuued. 


Dat«. 


I  Nomberof 

SubjecU  ' 

I  and  die. 

I 


1818. 

April  22 . 

April  27 . 

1832. 

July  10 . 

Jaly . 

AuguntO . 

AagnstO . 

AugustO . 


1833. 

December  1 . 

1834. 


Letter  of  F.  R.  HaHsler  to  the  Secretary  of  the  Treaaury,  in  n'gard  to  the  repeal  of  the  act  *aathoriiing  2,octava 
the  aun-ey  of  the  coaat  and  making  atatement  of  arrangeuieuta  deairable  for  the  preservation  of  the 
work  already  accomplished.  ' 

Comninnicatioii  by  Mr.  Haaaler  to  the  Secretarj*  of  War,  respecting  the  transfer  of  the  work  of  the  Coaat  ^  13,  octavo. 
Survey  to  the  War  Department;  also,  a  atatement  of  the  “Principal  dates  of  the  survey  of  the  i 
coast."  I 

I 

An  act  to  carry  into  effect  the  act  to  provide  for  a  survey  of  the  coast  of  the  United  States.  Approved  | 

July  10, 1832.  1 

Letter  of  F.  R.  Hassler  to  the  Secretary  of  the  Treasury,  presenting  the  principles  and  views  of  bis  plan  i  9,  octavo. 

of  operation  for  the  survey  of  the  coast  as  adopted  in  1807.  | 

Upon  the  articles  of  agreement  between  the  Treasury  Department  of  the  United  States  and  F.  R.  Hass-  <  2,  octave. 

ler,  relative  to  the  survey  of  the  coast  of  the  United  States.  I 

Letter  of  the  Secretar)’  of  the  Treasnry  to  F.  R.  Hassler,  appointing  him  to  make,  under  the  direction  of  1,  octavo, 
the  Treasury  Department,  the  survey  of  the  coast  as  provided  for  by  the  acts  of  February  10, 1807,  and  I 
July  10, 1832. 

Circular  letter  from  the  Secretary  of  the  Treasury,  requesting  all  owners  and  occupiers  of  lands  over 
which  Mr.  Hassler  and  his  assistants  may  have  occasion  to  pass  in  the  performance  of  their  public 
duties  to  permit  them  freely  to  pass  over  and  remain  on  the  same  as  long  as  may  be  necessary  in  execut¬ 
ing  the  work  of  the  survey  of  the  coast. 


Letter  of  Mr.  Hassler  to  the  Secretary  of  the  Treasury,  reporting  the  progress  made  in  the  work  of  the 
survey  of  the  coast. 


2,  octavo. 


March  12 . |  Letter  from  the  Secretary  of  the  Treasury  to  Mr.  Hassler,  informing  him  that,  ^ith  the  approval  of  the 

I  President,  the  superintendence  of  the  Coast  Survey  has  been  transferred  from  the  Treasury  to  the 
Navy  Department.  ] 

March  14  to  April  14.  Correspondence  of  Mr.  Hassler  with  the  Secretary  of  the  Navy,  relative  to  the  transfer  of  the  Coast 
Survey  to  the  Navy  Department.  With  a  "Continuation  of  the  principal  facts  and  dates  relating  to  I 
I  the  Coast  Survey,  after  the  interruption  of  the  work  in  1818."  j 


May  17 .  Report  by  F.  R.  Hassler  to  the  Secretary  of  the  Nav>’  upon  the  "Works  executed  for  the  survey  of  the  | 

coast  of  the  United  States,  upon  the  law  of  1832,  and  their  Junction  with  the  works  made  in  1817  by  and  | 
I  under  the  direction  of  F.  R.  Hassler."  | 

November  11 .  ,  Report  of  F.R.  Hassler  as  Superintendent  of  the  Survey  of  the  Coast,  additional  to  that  dated  May  17,  1 


!  containing  an  account  of  the  progress  of  that  work  during  the  summer  and  until  November  of  1834. 


19,  octavo 


14,  octavo 


7,  octavo. 


1835. 


February  17 .  Statement  by  F.  R.  Hassler  of  the  “Considerations  which  make  an  increaseof  the  appropriation  proposed 

for  the  survey  of  the  coast  for  the  present  year  desirable  and  advantageous." 

May  8 . '  Third  Report  of  F.  R.  Hassler,  as  Superintendent  of  the  Survey  of  the  Coast,  upon  the  progress  of  that 

work  from  November,  1834,  to  May,  1835. 

November  22 . i  Fourth  Report  of  F.  R  Hassler,  as  Superintendent  of  the  Survey  of  the  Coast,  upon  the  operations  per¬ 

formed  in  that  work  between  the  months  of  May  and  December,  1835.  With  an  estimate  of  the  appro- 
I  priation  required  for  the  next  yeM‘’s  work. 


1836. 


March  8 .  Statement  made  by  Mr.  Hassler  to  the  Secretary  of  the  Navy,  of  reasons  for  plm-ing  the  Coast  Survey  in 

the  Treasnry  Department,  and  neither  in  the  War  nor  Navy  Departments. 

March  25-27 .  ^  The  direction  of  the  Coast  Survey  transferred  ftom  the  Navy  Department  to  the  Treasury  Department. 

<  See  letters  of  March  25  from  the  Secretary  of  the  Navy  to  Mr.  Hassler,  and  of  March  27  fVom  Mr. 
Hassler  to  the  Secretary  of  the  Treasury. 

April  13, 18,30 . !  Reports  from  the  Secretary  of  the  Treasury  and  the  Chief  of  the  Topographical  Bureau,  United  States 

Army,  upon  the  salaries  of  the  Superintendent  of  the  Coast  Survey  and  his  assistants.  With  remarks 
^  by  Mr.  Hassler  in  relation  thereto. 

November  19 . .  Fifth  Report  of  F.  R  Hassler,  as  Superintendent  of  the  Coast  Survey,  *  *  *  exhibiting  the  operations 

I  performed  in  1836. 


2,  octavo. 

4,  octavo. 
6,  octavo. 

2,  octavo. 
15,  octavo. 

15,  octavo. 

5,  octavo. 


“An  act  to  repeal  part  of  the  act  entitled  “An  act  to  provide  for  suri  eying  the  coasts  of  the  United  States."  Approved  April  14, 1818. 
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Unitbd  States  Coast  Survey  and  Standard  Weights  and  Measures. 

ANNUAL  REPORTS. 

Ferdinand  R.  Hasslrr,  Superintendetit. 


Period  of  report. 

Subject 

Number  of  pages 
and  size. 

Designation  as  a  public  document 

1837 . 

United  States  Coast  Survey. . . . 

Twenty-fifth  Congress,  second  session,  No.  79,  Senate. 

Do. 

1838 . 1 

United  States  Coast  Survey . . 

Twenty-fifth  Congress,  third  session,  No.  4,  Senate. 

Do. 

Weights  and  Measures . 

1839  . ^ 

United  States  Coast  Survey..... . 

Twenty-sixth  Congress,  first  session.  No.  15,  Senate. 

Do. 

Weights  and  Measures . 

2,  octavo . 

1840 . ' 

Twenty-sixth  Congress,  second  session,  No.  14,  House  of 
Representatives-Treasury  Department. 

Do. 

1 

i 

Weights  and  Measures . 

1,  octavo . 

Dec.,  1841 . 1 

18,  octavo . 

Twenty-seventh  Congress,  second  session.  No.  28,  House 
of  Representatives- lYeasury  Department 

1 

Jan.,  1842* . 

8,  octavo. . ...... 

Twenty-seventh  Congress,  second  seMion,  No.  57,  House 
of  Representatives-Treasury  Depailment. 

Twenty-seventh  Congress,  third  session.  No.  11,  Senate. 

Twenty-seventh  Congress,  third  session,  No.  43,  House  ot 
Represcntat  i  ves. 

Twenty -seventh  Congress,  third  session,  No.  170,  House 
of  Representatives. 

Twenty-eighth  Congress,  first  session,  No.  97,  House  o 
Representaii'  es-Treasnry  Department 

Dec.,  1842* . ^ 

5,  octavo . 

Jan.,  1843t . 

103,  octavo . 

Feb.,  1843 1 . 

98,  octavo. ...... . 

Nov.,  1843;  and  Jan., 
18M. 

8,  octavo . 

Kotb. — reports  sad  other  papers  named  in  the  preceding  list,  beginning  with  June,  1816,  have  been  collected  and  bound  together 
in  two  octavo  vcdumes,  which  are  deposited  in  the  Coast  Survey  archives.  The  titles  of  these  volumes  are:  Principal  Do«mments  relating 
to  the  Survey  of  the  Coast  of  the  United  States  since  1816.  Published  by  F.  R.  Hassler,  Superintendeut  of  the  Snr\’ey,  1834  ;  ”  and  “  Coast 
Survey  Weight  and  Measure  Documents,  1832  to  1843.’* 

*  Report  in  regard  to  progress  and  expenditures. 

t  Reports  of  select  oommittee  of  the  House  of  Representatives  upon  progress  and  expenditure  in  the  Coast  Survey. 

I  Last  report  of  F.  R.  Hassler,  as  Superintendent  of  the  Coast  Survey,  transmitted  January  29, 18  U,  by  tlie  Secretary  of  the  Ti*easury 
to  Congress. 

United  States  Coast  Survey. 

ANNUAL  REPORTS. 

Alexander  Dallas  Baciie,  Superintendmt, 


Report  for  year 
ending —  ' 

1 

Number  of 
pages  and  size. 

1 

Number  of 
appendices. 

Number  of 
illustrations. 

1 

1  Designation  as  a  public  document 

i 

Nov.,  1844 . 1 

22,  octavo . 1 

4 

1  Twenty-eighth  Congress,  second  session,  No.  25,  House  of  Kepresent- 
atives-Treasnry  Department. 

1845 . 

44,  octavo  . 

1 

1 

4 

3 

1  Twenty-ninth  Congress,  first  session,  Na  38,  Houseof  Representatives- 
Treasury  Department. 

1846 . 

74,  octavo . 1 

1  ! 

11 

9 

1  Twenty-ninth  Congress,  second  session.  No.  6,  Honse  of  Represent- 
atives-Treasnry  Department. 

Oct  1847 . 1 

18 

11 

Thirtieth  Congress,  first  session.  Senate,  Executive  No.  6. 

Thirtieth  Congress,  second  session,  Senate,  Executive  Na  1. 
Thirty-first  Cougress,  first  session.  Senate,  Executive  Na  5. 

Thirty-first  Cougress,  second  session,  House  of  Representatives,  Ex¬ 
ecutive  Document  No.  12. 

Nov.  1848  . 

19 

16 

1849  . 1 

16 

1850 . 

1 

134,  octavo . 

1  ^ 

1  37 

1 

27 

1 

1851 . 

669,  octavo . 

57 

58 

Thirty-second  Congress,  first  session.  Senate,  Executive  Document 
No.  3. 

1852 . 

178,  quarto . 

52 

37 

Tblrty-seoond  Congress,  second  session.  House  of  Representatives, 
Execntive  No.  64. 

Oct  1853  . 

186,  quarto . . 

56 

64 

Thirty-third  Congress,  first  session,  Senate,  Executive  No.  14. 
Thirty-third  Congress,  second  session,  Honse  of  Representatives,  Ex¬ 
ecntive  Document  No.  20. 

1854 . 

288,  qnarto . 

"  73 

58 

1866 . 

420,  qnarto . 

86 

60 

Thirty-fourth  Congress,  first  session,  House  of  Representatives,  Ex¬ 
ecntive  Document  No.  6. 

1856 . 

358,  qnarto . 

! 

86 

67 

Thirty-fourth  Cougress,  third  session,  Senate,  Execntive  Document 
No.  12, 
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ANNUAL  REPORTS— Contiuued. 


Report  for  year 

1  Number  of 

Nutnlier  of 

1  Number  of 

ending — 

pages  ami  si/.e. 

ap|KUidices. 

1  iliu.Htratious. 

Oct.,‘  1857 . 

.  448,  quarto . 

65 

72 

18.58 . 

.  464,  quarto . 

I 

40 

18.59 . 

.  371,  quarto . 

1 

43 

40 

1860 . 

. ^  409,  quarto... . 

45 

30 

1861 . 

.  270,  quarto . . 

1 

34 

31 

1862 . 

.j  434,  quarto . 

40 

41 

1863 . 

218,  quarto . 

29 

30 

1804 . 

J  315,  quarto . 

24 

1  39 

I 


UeHigiiation  aa  a  public  documeut. 


I  Thirty-fifth  CongrcHH,  firat  HcaaioD,  Senate,  Executive  Document 
No.  33. 

.  Thirty-fifth  Cougresa,  aecond  fieaaion,  Senate,  Execiiiive  Document 
1  No.  14. 

Thirty-rtixih  CougreaK,  fimt  scaalou,  House  of  KepreaeiitativcH,  Exec- 
j  utive  Document  No.  41. 

Thii  ty-aixth  Congress,  second  session,  Senate,  Executive  Document. 
Thirty-seventh  Congress,  second  session.  Senate^  Executive  Docu¬ 
ment. 

Thirty-Seventh  (’ongreas,  third  session,  House  of  Represeutatives,  Ex¬ 
ecutive  Doi'umeut  No.  70. 

Thirty-eighth  Congress,  first  session.  Senate,  Executive  Document. 
Thirty -eighth  Congr»*ss.  sc^cond  session.  Senate. 


Jt^LiCH  E.  Hilcakd,  Acting  Superintendent. 


Oct.,  1865 . 

'  r 

1 

' 

22 

32 

Thirty-ninth  Congress,  fir.Ht  session,  House  of  Representatives.  Ex¬ 
ecutive  Document  No.  75. 

1866 . 

-  140,  quarto. . . 

1 

20 

30 

Thirty-ninth  Congress,  second  session,  House  of  Representatives.  Ex- 
’  eentive  Document  No.  87. 

1  _  _  _  _  _  _  _  _ 

Benjamin  Peikck,  Superintendent 


Oct,  1867 . 

1 

20 

28 

1868 . 

1 

15 

29 

1869 . . 

! 

1 

15  1 

1 

1  28 

1870 .  , 

2-2  j 

28 

1871 . 

.  219,  quarto . 

18 

1 

1  36 

1872 . . 

1  j 

1 

18  1 

1 

24 

1873 . . 

1 

15  1 

1 

10 

j  Fortieth  Congress,  second  session,  House  of  Representatives,  Execu- 
!  tive  Document  No.  275. 

Fortieth  Cougress,  third  session.  House  of  Representatives,  Executive 
Document  No.  71. 

I  Forty  first  Congress,  second  session,  House  of  Representatives,  Ex- 
1  ecutive  Document  No.  206. 

j  Forty-first  Congress,  thinl  session.  House  of  Representatives,  Execu* 
I  tive  Document  No.  112. 

i  Forty -second  Congress,  second  session.  House  of  Representatives,  Ex- 
j  ecutive  Document  No.  121. 

Forty-second  Congress,  third  w'ssion,  House  of  Representatives,  Ex¬ 
ecutive  Document  No.  240. 

Forty-third  Congress,  first  session,  House  of  Representatives,  Kxccu- 
j  tive  Document  No.  133. 


Carlile  P.  Patterson,  SnpeHntendeni. 


June,  1874.... 

242,  quarto . 

18 

24 

Forty-third  Congress,  second  session,  House  of  Representatives.  Ex¬ 
ecutive  Document  No.  100. 

1875.... 

412,  quarto . 

I 

20 

37 

Forty-fourth  Congress,  first  session,  House  of  Representatives.  Ex¬ 
ecutive  Document  No.  81. 

1876.... 

410,  quarto . 

23 

37 

1 

Forty-fourtb  Congress,  second  session.  Senate,  Executive  Document 
No.  37. 

1877.... 

192,  quarto . 

...'  15 

25 

Forty 'fifth  Congress,  second  session.  Senate,  Executive  Document  No. 
12. 

United  States  Coast  and  Geodetic  Survey. 


June,  1878  . 

.  304,  quarto . 1 

11  1 

39  • 

1879  . 

j  213,  quarto . 1 

16 

53  j 

1880 . 

419,  quarto . 

19 

84 

Note.— At  the  date  of  publication  of  this  Descriptive  Catalogue  the  reimrts  for  the  years  ending  June  30,  1881  and  1882,  J.  E.  Hilgakd 
Superintendent,  have  been  published. 
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United  States  Standard  Weights  and  Measures. 
REPORTS  AND  OTHER  DOCUMENTS. 


Date. 

j  Subject. 

Number  of 

PMS 

1  and  sise. 

1831. 

j 

Apr.  30,  June  18 . 

Letters  of  the  Secretary  of  the  Treasury  to  F.  R.  Hassler,  Superintendent  United  States  Standard 
Weights  and  Measures,  respecting  permanent  standards  of  weights  and  measures  for  the  Treasury 
Department;  the  manufacture  of  weights  and  measuree  for  all  the  custom-hoii.ses  in  the  United 
States,  and  the  adoption  of  nnits  of  weight  and  of  capacity. 

i  2,  octavo. 

1 

1 

1 

1832. 

1 

Mar.  5 . 

1833.  ; 

An  enumeration  of  the  objects  and  statements  desirable  to  form  a  collection  of  standard  weights  and 
measures  of  foreign  countries  for  the  Department  of  State  of  the  United  States. 

1  3,  octavo. 

1 

Jan.  27  and  June  20  .  .. 

1834. 

Report  made  by  Ferdinand  Rodolph  Hassler  to  the  Treasury  Department  upon  a  comparison  of 
weights  and  measures  as  used  at  the  several  custom-houses  of  the  United  States;  also  a  general 
report  upon  comparisons  of  weights  and  measures,  of  length  and  capacity,  in  compliance  with  a 
■  resolution  of  the  Senate  of  May  29, 1830,  with  four  illustrations. 

[Document  No.  299,  House  of  Represen tatives.  Twenty -second  Congress,  first  session.] 

j  122,  octavo. 

t 

1 

1 

Julv  and  Ana.,  and . 

1835. 

Correspondence  with  the  Secretary  of  the  Treasury,  and  reports  of  progress  in  the  construction  of 
standard  weights  and  measures.  F.  R.  Hassler,  Superintendent. 

1  20.  octavo. 

Jan.  and  Feb. 

183d. 

May  13, 18 . 

Correspondence  with  the  Secretary  of  the  Treasury  in  relation  to  the  construction  of  standard  ^ 
weights  for  the  United  States  Mint  at  Philadelphia. 

2,  octavo. 

1 

June  16 . 

Letter  of  the  Secretary  of  the  Treasury  to  F.  R.  Hassler,  Superintendent  of  Weights  and  Measures, 
inclosing  copy  of  a  joint  resolution  of  Congress  in  regard  to  the  preparation  of  complete  sets  of  ^ 
standard  weights  and  measures  for  each  of  the  States  of  the  Union. 

1 

J  une  17 . 

Reply  of  Mr.  Hassler  to  the  Secretary . . .  . 

;  2,octava 

Not.  19 . 

Report  of  progress  in  the  oonstmction  of  standard  weights  and  measures,  by  F.  R.  Hassler,  Super¬ 
intendent. 

[This  report  is  combined  with  that  of  the  Coast  Survey.]  i 

2,  octavo. 

1837. 

i 

i 

Nov.  18 . 

Report  by  F.  R.  Hassler,  Superintendent  Weights  bod  Measures,  upon  the  establishment  of  the  sys¬ 
tem  of  ounce- weights  for  the  mints  of  the  United  States. 

[Above  forms  part  of  Senate  Document  79,  Twenty -fifth  Congress,  second  session.] 

10,  octavo. 

1838. 

June  26 . 

Report  to  the  Treasury  Department  of  the  United  States  upon  the  construction  and  completion  of 
the  standards  of  weight  for  all  the  States  of  the  Union. 

[Document  154,  House  of  Representatives,  Twenty -fifth  Congress,  second  session.] 

6, 04'tavo. 

Nov.  14 . 

1839.  1 

Seventh  report  of  F.  R.  Hassler,  as  superintendent  of  the  construction  of  standards  of  weights  and 
measures. 

[Part  of  Senate  Document  4,  Twenty-fifth  Congress,  third  session.]  1 

1,  octavo. 

1 

1 

! 

Nov.  1C . 

1 

Upon  the  construction  of  the  standards  of  weights  and  measures . 

[Part  of  Senate  Document  15,  Twenty-sixth  Congress,  first  session.  ]  i 

2,  octavo. 

1840. 

July  10 . 

Report  upon  the  completion  of  the  standard  yard  measures  for  the  respective  States.  By  F.  R.  Hass-  ^ 
ler.  Superintendent  of  Weights  and  Measures. 

[Document  No.  261,  House  of  Representatives,  Twenty-sixth  Congress,  first  session.] 

G,  octavo. 

Not.  17 . 

Upon  the  construction  of  standard  weights  and  measures . 

[Part  of  Document  14,  House  of  Representatives,  Twenty -sixth  Congress,  second  session.] 

1  1,  octavo. 

1841. 

Juie22 . 

1842. 

Report  upon  the  completion  of  the  standard  ounce-weights  for  all  the  States  of  the  Union.  By  F.  R. 
Hassler,  Superintendent  of  Weights  and  Measures. 

[Document  No.  33,  House  of  Representatives,  Twenty-seventh  Congress,  first  session.] 

4,  octavo. 

Apr.  5 . 

Report  upon  the  construction  of  standards  of  liquid  ca^mity  measures,  with  descriptions  of  the 
apparatus  devised  for  standarding,  tables  of  last  weighings,  mid  ultimate  results  of  aiyustrocDt. 
With  3  illustrations. 

[Senate  Document  No.  225,  Twenty-seventh  Congress,  second  session.] 

26,  octavo. 

Jane  29 . 

Report  by  F.  R.  Hassler  upon  the  works  of  the  establishment  of  uniform  weights  and  measures  for 
the  United  States,  made  upon  a  call  fiorn  the  select  committee  of  the  House  of  Representatives. 
[Coast  Survey  and  Weight  and  Measure  Documents.  1832-1843.  *  Volume  in  Coast  Survey 
Library.] 

17,  octavo. 

*  In  this  Tolnuie  have  been  collected  the  reports  and  other  papers  named  in  the  preceding  list. 
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UNITED  STATES  COAST  AND  GEODETIC  SURVEY, 


Date. 


1843  and  1844. 
Nov.  12,  1843,  and  Jan. 
30,  1844. 


1845. 

Fob.  26,  27  . 

1846.  I 

Apr.  25,  Aag.  7 . 

1848. 

Jnly  30,  Aug.  12 . . 

1851.  I 

Feb.  7,  10 . 


1856. 

Dec.  31 . 


1869. 

November  15  . 

1876. 

March  1 . 


1876. 


1877. 

1878. 

March  21,  23,  28 


May  8,  18 


REPORTS  AND  OTHER  DOCUMENTS— Continued. 


Bnbjoct 


Number  of 


!  Report  of  F.  R.  Haaaler,  aa  anperintandent  of  the  oonatroction  of  atandarda  of  weight  and  meaeore 
I  upon  the  progreaa  of  the  worka  in  the  conatmction  of  atiuidards  since  December,  1842.  Report 
l‘  tranamiited  to  Congreaa  by  the  Secretary  of  the  Treaaury  after  the  death  of  Mr.  Haaaler,  together 
I  with  a  tabolar  atatement  of  the  work  executed  for  the  ay  atom  of  nniforra  atandarda  for  the  United 
^  States  from  the  beginning  of  the  year  1836  to  June,  1842,  with  their  state  at  that  epoch,  and  the  ; 
additions  made  nntil  November,  1843.  Six  illuatrationa. 

[Document  No.  94,  Honae  of  Representatives,  Twenty -eighth  Congress,  first  session.] 

Report  of  Aiezander  Dallas  Bache,  Superintendent,  on  the  construct  ion  of  stmulard  weights,  meaanrea,  ^ 
and  balances,  for  the  year  1844.  i 

(Senate  Document  149,  Twenty -eighth  Congress,  second  session.]  I 

Report  upon  the  progress  made  in  the  construction  of  standard  weights,  measures,  and  balances,  in  | 
the  year  1845,  under  the  superintendence  of  A.  D.  Hache. 

[Senate  Document  483,  Twenty-ninth  Congress,  first  session.] 

Report  to  the  Treasu^  Department,  by  A.  D.  Bachc,  on  the  progress  of  the  work  of  constructing 
standards  of  weights  and  measures,  and  balances,  in  the  years  1846  and  1847.  Fonr  illustrations. 

(Senate  Executive  No.  73,  Thirtieth  Congress,  first  session.] 

Letter  from  A.  D.  Bache,  Superintendent  of  Weights  and  Measures,  communicating  a  report  of  the 
computation  of  a  manual  of  tables  to  be  used  with  the  hydrometers  recently  adopted  in  the  United 
States  custom-houses.  With  six  illnstrations. 

[Senate  Executive  Document  28,  Thirty-first  Congress,  second  session.] 

Report  to  the  Treasury  Department  of  progress  ma^e  under  the  superintendence  of  Alexander  D. 
Bache,  in  the  construction  and  distribution  of  standards  of  weights  and  measures,  and  supply  of 
hydrometers  to  custom-houses ;  also  of  balances  made  and  distributed  to  the  States,  and  the  laws 
severally  enacted  therein  relative  to  standard  weights  and  measures  from  the  1st  of  January,  1848, 
to  the  3ist  of  December,  1856.  Six  illustrations. 

[Senate  Executive  Document  27,  Thirty-fourth  Congress,  third  session.]  ' 

Report  by  Benjamin  Peirce,  Superintendent  of  Standard  Weights  and  Measures,  to  the  Secretary  of  * 
the  Treasury,  upon  the  progress  made  in  the  construction  of  metric  standards  of  length,  weight,  ’ 
and  capacity,  in  pursuance  of  a  joint  resolution  of  Congress  of  July  27,  1866.  i 

Papers  relating  to  metric  standards  distributed  to  the  States  of  the  Union  under  a  Joint  resolution  | 
of  Congress  of  July  27,  1866,  including  a  description  of  the  metric  standards,  with  directions  for  ^ 
their  use,  by  J.  E.  Hilgard,  inspector  United  States  standard  weights  and  measures. 

The  relation  of  the  lawful  standards  of  measure  of  the  United  States  to  those  of  Great  Britain  and  ^ 
France;  J.  E.  Hilgard.  (Published  as  Appendix  No.  22  to  United  States  Coast  Survey  Report 
for  1876.) 

Comparison  of  American  and  British  standard  yards ;  J.  E.  Hilgard.  (Published  as  Appendix  No. 
12  to  United  States  Coast  Survey  Report  for  1877.) 

Letters  of  C.  P.  Patterson,  Superintendent  Coast  Survey,  and  of  J.  E.  Hilgard,  Assistant  Coast  Sur¬ 
vey  and  Inspector  United  States  Stsndard  Weights  and  Measures,  in  relation  to  the  proposition 
for  making  the  use  of  the  metrical  system  of  weights  and  measures  obligatory  in  all  governmental 
and  individual  transactions,  embodied,  with  other  statements,  in  a  04Hnmunication  from  the  Secre¬ 
tary  of  the  Treasury,  in  response  to  a  resolution  of  the  House  of  Representatives. 

[Executive  Document  No.  71,  House  of  Representatives,  Forty-fifth  Congress,  secoi^  session.] 

Statement  of  J.  £.  Hilgard,  inspector  United  States  standard  weights  and  measures,  before  the 
Committee  on  Coinage,  Weights,  and  Measures  of  the  House  of  Representatives,  concerning  the 
standard  weights  and  measures  of  the  United  States. 

[Mis.  Doc.  No.  61,  Honse  of  Representatives,  Forty -fifth  Congress,  second  session.] 


31,  octavo. 


32,  octavo. 


23,  octavo. 


29,  octavo. 


168,  octavo. 


218,  octavo. 


4,  octavo. 

6,  octavo. 

5,  quarto. 

38,  quarto. 

7,  octavo. 

37,  octavo. 
12,  octavo. 
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II. 

GENERAL  INDEX  OF  SCIENTIFIC  CAFEES  CONTAINED  IN  THE  ANNEAL  UEroRTS  oF  THE 
UNITED  STATES  COAST  AND  (rEODETIC  Sf  RVEY  FROM  1^15  TO  Ihho  INCLESIEE. 

The  General  Index  referred  to  in  this  title  \v;in  ])ubliHlie<l  as  A]»peiidix  d  to  the  Report  tor 

A  large  edition  of  this  Appendix  having;  been  priiite<l  separately  from  the  rejiort,  copies  of  it  wilt  be  available  for 
distribution  for  some  yeare  to  come.  It  has  not  l>een  deemed  advisable  thmefore  to  n'print  it  here.  In  the  pa^es 
immediately  following  is  given  a  list,  pn>porly  classified,  of  Appendices  to  the  K<'})orts  for  the  years  iKHl,  ami 

1883. 


CLASSIFIED  INDEX  OF  AITKNDICK.S  TO  Till:  llKroKTS  FOE  b^*2,  SI  lU K(  I S : 

Geodesy: — Gravity;  Base  Lines  and  Standards  of  Length :  Triangnlation  and  Instniments;  'rime. 
H  YPSOMETRY : — Spill  t-  le  vel  i  n  g. 

Surveying  : — Topography ;  Hydrography. 

Physical  Hydrography: — Tides,  Currents,  and  Winds;  Deep-sea  Soundings  ami  'remperatnn's. 

Terrestrial  Magnetism. 

Astronomy. 

Special. 

Statistics. 

c;  i<  o  I )  b:  s  v  . 


GKAVITY. 


Year. 

Appendix. 

Pages. 

1881 . 

14 

35‘M41 

188J . 

15 

•142-456 

1881 . 

16 

457-^160 

1881 . 

17 

461-46:1 

1882 . 

22 

500-516 

1883 . 

17 

1883 . 

19 

Subject  and  author. 


On  the  floxuro  of  pondubiiii  ^upporta.  Hy  C.  S.  Pein  r.  Assistant. 

On  the  deduction  of  the  elliptieity  of  the  earth,  from  pendubim  experiments,  by  ('.  S.  Pein  e, 
AHHistant. 

On  a  method  of  ohsorviiig  tlie  c<»incidence  of  vihratioiis  of  t\v<j  ]H>u<luIumH.  by  C.  S.  Peirce, 
AxsiHlant. 

On  tho  value  of  gravity  at  Paris,  by  C.  S.  Pelrc**,  Assistant. 

Report  of  a  conference  on  gravity  deternjinatlons,  hehl  at  Wasliington,  D.  in  May,  IHS'J. 
Deferniinatious  of  gravity  and  other  observations  nmde  in  coinuM  tion  with  the  Solar  E<  lipHe 
Expedition,  May,  188,'!,  to  Caroline  Island.  A  report  hy  t:.  D.  Preston. 

Deteniiinations  of  gravity  at  Alleghany,  Klmn-shurgh,  ami  York,  Pa.  by  C.  .S.  Peirce,  Assistant. 


BARE  LINES  AND  STANDARDS  OF  LENliTlI. 


1881 . 

12 

:i54-056 

On  tho  length  of  a  nautical  mile,  by  J.  E,  Ililgard,  Superiuteiident  Coast  and  Gemletic  Survey. 

1881 . 

1.1 

357-058 

On  a  method  of  readily  transferring  the  underground  mark  at  a  hasr  monument,  bv  O.  H. 

1882 . 

7 

107-138 

Tittmann,  A.ssistant 

Description  and  construction  of  a  new  compensation  base  apparatus,  with  a  determination  of 

1882 . 

8 

139-149 

the  length  of  two  five-meter  standard  bars.  By  C.  A.  Schott.  Assistant. 

Report  of  the  measurement  of  the  Yolo  base,  Cal.  George  David.sou.  Assistant. 

1883 . 

11 

1 

1 

1 

Results  for  the  length  of  the  primary  has#  line  in  Yolo  County,  Cal.  Measurement  in  1881  hy 
'  George  David.son,  Assistant.  Computation  and  discussion  of  le.HultH  by  Charles  A.  Schott, 
Assistant. 

TRIANGULATION  AND  INSTRCMENTS. 


1881 . 1  9  l.M-lft?  Field-work  of  the  triangnlation,  thinl  edition  :  R.  D.  Cutts,  Assistant. 

. 1  10  ’  199-208  On  the  constnietion  of  observing  triiKHls  and  sc4jftolds.  C.  O.  bontelle,  Aasistaiit. 


1883. 


18 


TIME. 


Field  catalogue  of  1278  time  and  circuni]»olar  atari;  mean  places  for  1885.  0. 
son,  Assistant. 


by  George  David- 
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Year. 

Appendix. 

1881 . 

10 

1883  . 

1882 . 

11 

1881 . 

7 

1883 . 

14 

1883 . 1 

7 

1881 . 

11 

1882 . ; 

15 

1882 . 

16 

1883 . 

8 

1881 . 

18 

1882 . 

17 

1883 . 

9 

1883 . 

10 

HYPSOMKTRY. 

Subject  and  author. 

klcteorolngical  reaearcheH,  Part  III.  Barometric  hypsometry,  and  reduction  of  the  barom¬ 
eter  to  nea-level.  William  Ferrel, 

3iaciiMion  of  reaulta  for  atmonpherlo  refraction  and  of  comparative  h3rpM>metrio  measures,  taken 
at  Mount  Diablo  and  Martinez,  Cal.,  in  1880.  Observations  by  George  Davidson,  Assistant. 
Discussion  by  C.  A.  Schott,  Assistant. 

SPIRIT-LEVELING. 


Andrew  Braid,  Assistant,  Coast  and  Gemletic  Survey.  Part  I. — From  Sandy  Hook,  N.  J.,  to 
Saint  Louis,  Mo.  C.  A.  Schott,  Assistant. 

SXJRVKYi:^C>. 

TOPtXJRAPHY. 

'  -  --j  ^  ---  - 

7  j  124-125  Type  forms  of  topography,  Columbia  River.  By  E.  Hergesbeimer,  Assistant. 

14  . 1  Report  upon  standard  topographical  drawings  (first  and  second  series).  By  E.  Hergesbeimer 


HYDROGRAPHY. 

7  I . ,  Table  of  depths  for  harbors  on  the  coasts  of  the  United  States. 

PHYSICAL  HYDROGRAPHY. 


Maryland  and  Virginia.  By  Lieut.  Francis  Winslow,  U.  S.  N.,  Assistant,  Coast  and  Geodetic 
Survey. 

Comparison  of  the  survey  of  the  Delaware  River  in  1819  with  more  recent  surveys.  H.  I4.  Mar- 
indin.  Assistant. 


TIDES,  CURRENTS,  AND  WINDS. 

18  464-490  I  New  rule  for  tides  in  Delaware  Bay.  By  Henry  Mitchell,  Assistant. 

17  437-450  I  Discussion  of  the  tides  of  the  Pacific  coast  of  tlie  United  States.  By  William  Ferrel. 

9  . . j  Report  on  the  harmonic  analysis  of  the  tides  of  Sandy  Hook.  By  William  Ferrel. 

10  . 1  Description  of  a  maxima  and  minima  tide- predicting  machine.  By  William  Ferrel. 

DEEP-SEA  SOUNDINGS  AND  TEMPERATURK.S. 


1882 . 

...j  18  ' 

451-4.57 

1882 . 

J  1.1 

459-461 

Assistant.  (With  a  description  of  the  apparatus  by  Werner  Suess.) 

Recent  deep-sea  soundings  off  the  Atlantic  Coast  of  the  United  States.  By  Lieut.  J.  E.  Pills- 
bury,  U.  S.  N.,  Assistant. 


TKRRICSTRIAL  MAGNPIXISM. 

8  126-158  Terrestrial  magnetism;  directions  for  magnetic  observations  with  portable  instruments.  By  C. 

I  )  A.  Schott,  Assistant. 

9  1.59-224  I  Terrestrial  magnetism ;  collection  of  results  for  declination,  dip,  and  intensity,  fWim  observa¬ 

tions  made  by  the  United  States  Coast  and  Geo«letio  Survey  between  1833  and  1882.  By  C.  A. 

I  Schott,  Assistant. 

12  211-276  j  Secular  variation  of  the  magnetic  declination  in  the  United  States  and  at  some  foreign  stations. 

C.  A.  Schott,  Assistant. 

13  '  277-328  Distribution  of  the  magnetic  declination  in  the  United  States  at  the  epoch  1885. 0.  C.  A.  Schott. 

Assistant. 

14  <  329-426  Records  and  results  of  magnetic  observations  made  at  the  charge  of  the  Bacbe  Fund”  of  the 

I  '  National  Academy  of  Sciences,  1871  to  1876.  Under  the  direction  of  J.  E.  Hilgard,  M.  N.  A  S. 

13  .  Discussion,  by  C.  A.  Schott,  Assistant,  of  magnetic  observations  made  at  the  United  States  polar 

station  at  Goglaamie,  Alaska. 
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S  '1'  li  ()  O  .M  V  . 


Year. 

Appendix. 

Ua^e.s.  ■ 

Snbjeet  and  autlior. 

1882 . 

20 

4G3-4G8 

The  total  s«»lar  e<  lipse  of  January  11.  18s0,  as  ob.serveil  at  Santa  Lueia,  Cal.  By  (Jeorjjo  David- 
KOM.  Assistant. 

1882 . 

21  , 

469-502 

A  new  Tcduetioii  of  Ca  Caille  s  obsi  rvat ion.s  of  fumlamental  stats  in  the  southern  heavens. 
1719-17.57.  By  C.  A.  I’ownlky. 

1883 .  .. 

15 

1 

'file  transit  of  M<  reurv  of  November  7.  1881,  as  oli.served  at  Yolo  ba.se.  Cal.  By  Ceor^e  D.ivid- 
son  ami  J.  J.  (iilbert,  A-ssislants. 

1883 . 

1 

16 

1 

()bser\ ation.s  of  the  tran.sif  of  \'eMMs  of  I )ee«‘m her  G,  1882,  ;it  Washin;;f«tn,  D.  C.  ,  at  Tepusqtiet 
.Station.  Cal.  ;  :ind  at  I.ehmaiin’s  Kaneh,  Xev. 

J  *  :  (  ’  I  A  I . . 

18S2 . 

24 

5.5S)-.569 

Trilmte  to  the  memory  of  (';iilile  I’.  Patterson.  Sujterintendeiit  of  the  Coa.st  and  Ceodetie  Sur¬ 
vey  from  1874  to  issi. 

s  'r  A  I  H  'r  I  ( ’  s  . 

1881 . 

1 

67-72 

Disli  ibutiou  (d' sui  vc_\  in;.:  piirties  up<»u  the  A  tlaiitic,  ( lulf  of  Mexleo,  and  Paeilic  eoast-s  and 
int»*riorof  the  I'nitt'd  .SCite.s  durini;  the  y«  ar  midiuL:  June  90,  1881. 

1882 . 

1 

71-76  , 

The  .Hiime,  1881-1882. 

1883 . 

1 

1881 . 

79-74 

Statistics  <»f  field  ami  otliee  work  (*f  the  ITtiled  States  Coa.st  ami  (Jeodetie  .Strrvey  for  the  year 
endin;;  December  91.  1880. 

1882 . 

2 

77-78 

The  saou'  for  the  ei^liti'cii  imuitlis  emlin;i  June  .90,  I8s2. 

1883 . 

2 

1 

The  same  for  tin-  year  endin;:  June  90,  1889. 

1881 . 

3 

75-80 

Information  furnished  from  the  Coa.st  and  ( ieodel  iu  .'survey (  Ofu’e  from  oi  i;:in:il  sheet s.tiaiisei  ijit.s. 
lei'onls,  Ae.,  in  reply  to  spec  ial  calks  duiin;:  the  year  ciidiu;:  June  .90,  1881. 

1882 . 

9 

70-84  , 

Information  furnished  from  the  Coast  and  (Jeodetie  Survey  Ollice  iu  reply  bi  special  calls  dur¬ 
ing  the  year  endin;:  June  9o,  1882. 

1883 . 

9 

Tlu'  same,  1889. 

1881 . 

4 

81-83 

Drawin;:  Division. — Charts  eompletc'd  or  in  pro;:re.ss  durin;:  the  year  endin;:  June  30,  1881. 

1882 . 

4  * 

*  8,5-86 

The  H:ime,  1882. 

1881 . 

5 

84-00 

En;:iavin;:  Division. — Plate  s  completeil,  continued,  or  commence  d  duiiii;:  the  year  endin;:  June 
90, 1881. 

1882 . 

5  ' 

S7-09 

The  same,  1882. 

1881 . 

G 

1 

91-123 

Cemenil  iude'x  of  se  iemtilie  pape  rs,  me  thods,  ami  results  eontaiueel  iu  the  apjeemlices  to  the 
annual  re-ports  of  the  Unite-d  Stale*s  ( 'oast  ami  (7ee)d«‘tic  Survey,  freuu  184.5  to  1880,  inclusive, 
('oinpile  el  by  C.  11.  Sinclair.  Suh;issistant. 

1882 . 

G 

95-106 

Otliee  reports  for  the  ti.scal  ye-ar  emliii;:  .lune  90.  1882. 

1883 . 

4 

1’e‘poi  tof  tin*  Assistant  in  charge  of  the‘oMiee>  ami  te»po;:raphy  for  the-  fiscal  year  endin;:  Jun<' 90, 1883. 

1883 . 

5 

Ke-port  of  The*  IIydro;:rai)hic  lusjiector  for  the  fise-al  year  endin;:  Jum*  .90,  1889. 

1882  -  . . 

6 

De'seriptive  catalogue  of  jnihlicat iems  r(*lating  to  the  (.’euist  and  (ieudedic  Survey  ami  to  stand 

ard  measures.  Com])ile*d  hy  Eel  ward  (joodfedleiw,  Assistant. 

III. 

LIST  OF  TIDE  TABLES  FROM  THE  DATE  OF  E.l  RIJEST  R 11!  I.ICA  TKIX  1\ THE  SlRVEr  TO  THE  YEAR  Infl. 

United  St.vtes  Coast  Survey. 


Year  of  I 
publioaiioD.  i 


DoRuripliou. 


No.  ol'pa^o.'^ 
ami  Hi/f. 


of  jmhlication. 


1854. 

1855. 

1856. 

1856. 

1858 

1850. 

1880. 

1861. 

1862 

1864. 

1864 

1866. 


Tide  tables  for  the  Unit«*d  States;  prepared  fi-oni  the  Co:i«t  Sur-  I,  quarto., 
voy  obser\  atiou.s  by  .'V-  D-  Bache.  SuiMuintendeiit. 

!  Tide  tables  for  the  cojist  of  the  United  States .  10,  quarto. 

,  Tide  tables  for  the  use  of  navi^rators:  prepared  from  the  Coast  12.  ({iiaito 
Surrey  observations  hj*  A,  I),  Itache,  Superintendent. 

. do .  14,  (luaito.. 

I . do .  21.qtiaito.. 

. do .  .  quarto  . 

' . do . . .  . .  .  92.  quai  to. . 

, . do .  .  .  r{4,  (piarto. . 

I . do .  .  94.  iiuarto.. 


,do . . .  94,  quarto.. 

do .  -H,  qmirto  . 


1 . do 


39,  quarto.. 


.Vppc  ndix  Xo.  26,  rei>ort  for  1853. 

.\l»pendix  No.  r»l.  report  for  18.54. 
.\ppendix  Xo.  59,  report  for  1895. 

Appendix  Xo.  17.  report  for  18.56. 
A]ipendix  No.  26.  report  for  1857. 
Api>etidix  No.  49,  report  for  18,58. 
.\plM*ndix  Xo.  14,  r<*port  for  18.55). 
Appendix  No.  10.  report  for  I860. 
Appendix  No.  9,  report  for  1861  . 
Apjwndix  No.  8,  rejiort  for  1862. 
Ajqieiulix  No.  12,  re|>ort  for  186,9. 
Appendix  No.  8,  report  for  1864. 
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TIDE  TABLES  FllOM  THE  DATE  OF  EARLIEST  PUBLICATION,  ^c.— Conti oued. 


Year  of 
publication. 

Description. 

No.  of  paf:es 
and  size. 

1 

Mode  of  pnblication. 

1866 . 

Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  the 

101.12ino.... 

Pamphlet  [OoTemment  Printing  OfiSce]. 

year  1867. 

1866 . 

Tide  tables  for  the  Pacific  Coast  of  the  United  States  for  the  year 

32, 12mo.... 

Do. 

1867. 

1867  . 

Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  the  , 

109, 12iuo. . . . 

Da 

year  1868. 

1867 . 

Tide  tables  for  the  Pacific  Coast  of  the  United  States  for  the  year 

58, 12010.... 

Do. 

1868. 

1868 . 

Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  the 

110, 12nio.... 

Do. 

year  1869. 

1868 . 

Tide  tables  for  the  Pacific  Coast  of  the  United  States  for  the  year 

58, 12ino. . . . 

Do. 

1869. 

1869 . 

Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  the 

Ill,  12ni^... 

Do. 

year  1870. 

1869 . . 

Tide  tables  for  the  Pacific  Coast  of  the  United  States  for  the  year 

59. 12nio.... 

Do. 

1870. 

1870 . 

Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  the 

112,12rao.... 

Do. 

year  1871. 

1870 . 

Tide  tables  for  the  Pacific  Coast  of  the  United  States  for  the  year 

59, 12nio. ... 

Do. 

1871. 

1871 . 

Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  the 

119, 12nio.... 

Da 

year  1872. 

1871 . 

Tide  tables  for  the  Pacific  Coast  of  the  United  States  for  the  year 

59, 12mo - 

Do. 

1872. 

1872 . 

Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  the 

121, 12mo.... 

Da 

year  1873. 

1872 . 

Tide  tables  for  the  Pacific  Coast  of  the  United  States  for  the  year 

60,12mo.... 

Do. 

1873. 

1873 . 

Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  tiie 

122,12ino.... 

Da 

year  1874. 

1873 . 

Tide  tables  for  the  Pacific  Coast  of  the  United  States  for  the  year 

60,12mo.... 

Do. 

1874. 

1874 . 

Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  the 

122, 12mo.... 

Do. 

year  1875. 

1874 . . 

i  Tide  tables  for  the  Psfcciflc  Coast  of  the  United  States  for  the  j*ear 

61, 12mo.... 

Do. 

!  1875. 

1875  . 

Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  the 

109, 12nio. . . . 

Da 

1  year  1876. 

1875 . 

1  Tide  tables  for  the  Pacific  Coast  of  the  United  States  for  the  year 

61  12mo.... 

Do. 

1  1876. 

1876 . 

j  Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  the 

124, 12mo _ 

Do. 

year  1877. 

1876 . 

1  Tide  tables  for  the  Pacific  Coast  of  the  United  States  for  the  year 

61, 12nio.... 

Do. 

1877. 

1877... . 

Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  the 

124, 12mo.... 

Do. 

j  year  1878. 

1877 . 

Tide  tables  for  the  Pacific  Coast  of  the  United  States  for  the  year 

61,12mo.... 

Do. 

187& 

1878  . 

1  Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  the 

128. 12iuo.... 

Da 

1  year  1879. 

1878 . 

'  Tide  tables  for  the  Pacific  Coast  of  the  United  States  for  the  year 

65, 12nio.... 

Da 

1  1879. 

United  States  Coast  and  Geodetic  Survey. 


. [  Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  the  !  129, 12ino _  Pamphlet  [GoTemment  Printing  Office! 

,  year  1880.  ' 

1879  . 1  Tide  tables  for  the  Pacific  Coast  of  the  United  States  for  the  year  05, 12mo _ '  Do. 

1880.  ; 

1880 — .  Tide  tables  for  the  Atlantic  Coast  of  the  United  States  for  the  129,d2mo _  Do. 

year  1881. 

1880  .  Tide  tables  for  the  Pacific  Coast  of  the  United  States  for  the  year  65, 12nio _  Da 

1881. 


Digitized  by 


Google 
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IV. 

CA^TALOGUE  OF  COAST  PILOTS  Foil  THE  ATLANTIC  AND  PACIFIC  COASTS  OF  THE  CNITED  STATES 
FROM  TEE  DATE  OF  EARLIEST  PCULICATION  liV  THE  COAST  SVllVEY  TO  THE  YEAR  IfSI. 

Unitkd  States  Coast  Survea". 


'Fear  of 
publication. 

Title. 

No.  of  jtagus 
and  size. 

No.  of 
uharts, 
views. 
AC. 

Mode  of  ])ublicntion. 

1850 . 

Dircx  tory  for  the  Pacific  Coa.st  of  the  United  Status,  ru- 
poited  to  the  Supei  intendeiit  of  tliu  UiiUimI  Status 
Const  Survey  hy  (ioor;;e  Davidaon.  Assistant.  (First 
edition.) 

1G‘J,  ijiiarto . . 

('oast  Survey  report.  1868.  Appundi.\  44. 

1804 . . 

The  ftiiine.  (Second  edition) . 

1G3.  (luarto  . . 

Coast  Survuy  repoit.  1862.  Appundix  39. 

1809 . 

Patdiic  Const,  (’oast  Pilot  of  Califomin,  ()re;:on,  and 
Washington  Territory.  By  George  Davidson.  A  .ssi.st- 
ani.  Coast  Survey. 

•JGl?,  ipiai  to  . 

33 

1  volume,  (Jovurnment  Printing  Otlic*'.  1869. 

1869 . 

Paciliu  Coast.  Coast  Pilot  of  Alaska.  (Fiist  imit.) 
From  southeni  boundary  to  Cook’s  Inlet.  By  George 
Davidson,  Assistant,  Const  Sui  vuy. 

Muarto . . 

8 

1  voluiiK',  ( loverninent  Printing  Otlice,  1869. 

1875 . 

Coaat  Pilot  for  the  Atlantic  sea-board.  Gulf  of  ilaim* 
and  its  coast  from  Eaetport  to  Boston.  1874.  By  J. 
S.Bnidfonl.  Assistant. 

9G0,  <|uarto  . . 

12 

1  volume,  Goveniment  Printing  Gllice,  187.V 

1878  . 

Atlantic  Const  Pilot.  Boston  Bav  to  New  York . 

G2H  (|unrfo.. 

1  volume.  Govurimumt  Printing  Otlice,  ls78. 

1879 . 1 

Atlantic  Coast  Pilot.  Boston  Ba^  to  Mononiov . 

i  92,  quarto  ! 

•1 

1  volumu,  Govurnmunt  Printing  Olllc«>.  1879. 

1879 . 

Atlantic  Coa.st  Pilot.  Nantucket  and  Vineyard  Sound.s. 

1  107,  quarto.  J 

7 

1  volume,  Government  Printing  Olliee,  1879. 

1879 . 

Atlantic  Coaat  Pilot.  Buzzard’s  and  Narragansetl  Bays. 

1  122,  quarto 

4 

1  volume.  Giivernmunl  Printing  Otlice.  1879. 

1879 . 

Atlantic  Coast  Pilot.  Block  Island  and  Fisher's  T.sland 
Sounds,  Gardiner’s  and  Peconic  Bays. 

1  GG,  quarto..| 

i 

4 

1  1  volume.  Goveniment  Printing  Otlice,  1879, 

1 

1879 . 

Atlantic  Coast  Pilot.  Ixiug  Island  Sound  and  East  Ki  ver. 

I  86,  quarto.. 

1 

1  1  volume.  Government  Printing  Otlice,  1879, 

1879. - . 

Atlantic  Coast  Pilot.  Harbors  in  Long  Island  Sound. . . 

1  112,  quarto.. 

4 

1  volume.  Gov»‘rninent  Printing  Otlii’e,  lh79- 

1879 

Atlantic  Coast  Pilot.  South  coaat  of  Long  Island,  New 
York  Bay,  and  Hudson  River. 

Notf. — The  seven  volumes  almvo  named,  pnbliahiM 
early  in  the  year  1879,  comprise  a  series  intended  to 
lDe»‘t  local  wanta,  and  are  all  contained  in  the  one  vol- 
nniuof  the  Atlantic  Const  Pilot  for  1878,  compiled  and 
verified  by  J.  S.  Bradford,  Assistant. 

j  90,  (piarto.. 

1 

i 

i 

1  volume.  Governinunt  I’rinting  Otlice,  1879. 

1 

1 

United  States  Coast  and  Geodetic  Survey. 


. . 

1  Atlantic  Coast  Pilot.  Division  A.  Eastport  to  Boston. 

j  69-4,  quarto  . . 

1 

1  66 

1  volume.  Goverimu  nt  Printing  Oflii-e,  1879. 

1879. -- . 

I  (Second  edition.) 

1  Atlantic  Local  Coast  Pilot.  Subdivision  1.  Passama- 

j  115,  quarto  . . 

1 

: 

1  vuliime.  Government  Printing  Olliee.  1879. 

. . 

1  quoddy  Bay  to  Scboodic. 

[  Atlantic  Local  Coast  Pilot.  Subdivision  2.  French- 

190,  quarto  . . 

7 

1  volume,  GovcTninoiit  Printing  Olliee.  1879. 

man’s  Bay  to  Isle-au-haut. 

j  Atlantic  I.ocal  Coast  Pilot.  Subdivision  3.  Penobscot 

1 

121,  (iiinrto . . 

1 

18  ‘ 

1  volnmc,  Goveniment  Printing  Olliee,  1879. 

1 879 - - 

j  Bay  and  tribnturies.  (First  edition.) 
j  Atlantic  I.ocal  Coast  Pilot.  Subdivision  4.  AVIiite 

126,  riuai  to . . 

6  ! 

1  volume.  Government  Printing  Oftice,  1879. 

. . 

1  Head  Island  to  Cape  Small  Point.  ^ 

I  Atlantic  Local  Coast  Pilot.  Subdivision  6.  Capo  Small  ^ 

141,  quarto . . 

10 

1  volume.  Govei  niiient  Printing  Otlire,  1879. 

. . 

1  Point  to  Capo  Ann. 

Atlantic  Local  Coast  Pilot.  Subdivision  6.  Cape  Ann 

107,  (luarto . . 

i  6  1 

1  volume,  flovernment  I’rinting  Olliee,  1879. 

. . 

to  Cohassot. 

Note  .—The  six  volumes  of  the  Atlantic  Local  Coast 
Bilot  named  above  and  published  about  the  middle  of 
the  year  1879  appear  as  separate  jiarts  of  the  largo 
Volume  “Atlantic  Coast  Pilot,  Division  A,  Ea.stport 
to  Boston  ”  (second  edition),  compiled  by  J.  S.  Bnid- 
tonl.  Assistant. 

Bacllle,  Coast  Pilot.  Coast  and  islands  of  Alaska.  Sec¬ 

1 

1  37.6,  (lu.arto .. 

1 

27 

1  volnme.  Government  Printing  Otlice,  1879. 

ond  series.  Appendix  1.  Meteorology  and  bihliog- 
vaphy.  By  W.  H.  Dali,  Assistant. 

! 
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CATALOGUE  OF  COAST  PILOTS  FOIi  THE  ATLANTIC  AND  PACIFIC  COASTS,  .fc.— Con  tinned. 


Trftr  of 
piihlU-atioD.  I 


Title. 


No.  of 
anti  Hi/.e. 


No.  of 
cliartH, 
views, 
A:c. 


I 

Mode  of  publication. 


1 


1880. 

1880. 

1880. 

1880. 

1880. 

1880.. 

1880.. 


Atlantic  Coast  Pilot.  Division  B.  Boston  to  New  | 
York.  (Second  edition.) 

Atlantic  Local  Coast  Pilot.  Subdivision  7.  Boston  to  ' 
Mononioy.  i 

Atlantic  Local  Coast  Pilot.  Subdivision  8.  Nantncket  i 
And  Vineyard  Sounds.  ' 

Atlantic  Local  Coast  1*ilot.  Subdivision  0.  Buzzard’s 
and  Narra^HUHett  Bays. 

!  Atlantic  Local  Coast  Pilot.  Subdivision  10.  Block  I 

Island  and  Fisher's  Island  Sounds;  Gartliner's  and  | 

l*econic  Bays.  j 

Atlantic  Local  Coast  Pilot.  Subdivision  11.  Lon^ 

I  Island  Sound  and  East  River.  j 

^  Atlantic  Local  Const  Pilot.  Subdivision  12.  Harbors 
I  in  Long  Island  Sound.  i 

.  Atlantic  Local  C«*ast  Pilot.  Subdivision  13.  South  | 
j  Coast  of  Long  Island,  New  York  Bay,  and  Hudson  | 
j  River.  j 

j  Notr. — The  volumes  of  the  Atlantic  Local  Coast  Pilot  i 
11  um beared  as  Subdivisions  7  to  13  inclusive,  aud  enu>  ' 
ineratod  as  above,  appear  as  separate  parts  of  the  large 
I  volume  Atlantic  Coast  Pilot,  Division  B,  Boston  to  < 
I  New  York  (second  edition),  and  like  that  volume  were  | 
I  compiled  and  prepared  for  publication  by  J.  8.  Brad-  | 
I  ford,  Assistant.  | 


675,  quarto.. 
8C.  quarto... 
lie,  quarto. . 
131,  quarto. . 
70,  quarto. .. 

02,  quarto. . .  * 

I 

12C,  quarto. . 
05,  quarto... 


53  1  volume.  Government  Printing  Oftice,  1880. 

.’>  1  volume.  Government  Printing  Oftice,  1880. 

I 

9  1  volume,  Government  Printing  Oftice,  1880. 

5  1  volume.  Government  Pi  inting  Office,  1880. 

5  ^  1  volume.  Government  Printing  Oftice.  1880. 

6  I  1  volume.  Government  Printing  Oftice.  1880. 

4  1  volume.  Government  Printing  Oftice,  18W. 

21  I  volume.  Government  Printing  Oftice,  1880. 


I 


V. 

CATALOGUES  OF  MAPS  AND  CHARTS  PUBLISHED  BY  THE  COAST  AND  GEODETIC  SURVEY  BETWEEN 

THE  YEARS  1835  AND  1881. 

United  States  Coast  Suryey. 


Date  of  publication. 

Title  of  catalogue. 

1 

No.  of  pages  j 

No.  of 
maps  and 
charts. 

1 

Mode  of  publication. 

Catalogue,  j 

1 

Charts. 

and  size.  i 

1 

1 

1843 . 

1835-1842.. 

List  of  the  individual  maps  executed  and 

1, octavo  .... 

8 

Twenty-seventh  Congress,  third  session.  Re- 

j 

1849 . 

1842-1849.. 

delivered. 

Note. — The  list  above  named  is  pub¬ 
lished  also  in  Report  No.  170,  designated 
Twenty-seventh  Congress,  third  ses¬ 
sion,  Report  No.  170,  House  of  Represent¬ 
atives. 

List  of  Coast  Survey  maps  engraved . 

1 

1 ,  octavo .... 

, 

i 

1 

1 

33 

port  No.  43,  House  of  Representatives.  (Re¬ 
port  of  Select  Committee  on  Coast  Survey.) 

1 

Thirtj'-flrst  Congress,  first  session,  Executive 
'  Document  5,  Senate.  (Report  of  Superin¬ 
tendent  Coast  Survey  for  1849.  Appendix 
No.  2,  bii.) 

Thirty-first  Congress,  second  session,  Execu¬ 
tive  Document  12,  House  of  Representatives. 
(Report  of  Superintendent  Coast  .Survey  for 
1850.  Appendix  No.  38.) 

Thirty-second  Congress,  first  session.  Execu¬ 

1850  . 

1842-1850.. 

. do . . . . . . . 

1,  octavo .... 

43 

1852 . 

184^1851.. 

List  of  Coast  Survey  maps,  sketches,  and 

2,  octavo .... 

78 

1853  . 

1842-1852.. 

preliminary  charts,  engraved. 

List  of  Coast  Survey  maps,  sketches,  and 

2,  quarto  .. 

89 

tive  Document  3,  Senate.  ( Report  of  Super¬ 
intendent  Coast  Survey  for  1851.  Appendix 
No.  11.) 

Thirty -second  Congress,  second  session.  Ex¬ 

preliminary  charts. 

ecutive  No.  64.  House  of  Representatives. 
(Report  of  Superintemlent  Coast  Survey  for 
1852.  Appendix  6.) 

Digitized  by  ^ooQle 
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CATAUXiri:  OF  MAFA  ASl)  VllAJlTA,  .fr.— Contiiiur.l. 


of  pnblicatioiL 

C7a.tu]ojrue.  j  Charta. 

1 

1  Title  of  catuloj;ne. 

No.  of  pages 
and 

No.  of 
miip.s  and 
charts. 

1864 . 

1842-1853.. 

List  of  Const  Survey  niai>s.  sketches,  and 
preliminary  eiiarts. 

2,  quaHo - 

129 

1865 . 

1842-1854.. 

3,  (luarlo - 

147 

185« . 

1842-1855.. 

1 

4,  «|uartu. . . . 

192 

1836 . 

1 

j  1842-18.56.. 

List  of  Const  Survey  inaps,  preliininnry 
j  chnrta,  nnd  skotclies,  enijraved,  geo- 
^rraphicnlly  arranged. 

5,  quarto - 

221 

1858- . 

j  1842-1867.. 

1 

. do . . 

6.  (pnarto _ 

240 

1850 . 

1 

1  1842-1858.. 

1 

List  of  Coast  Sttrvey  innps,  preiniinaty 
charts,  and  sketches,  engraved,  geo- 
gm]>hically  arranged. 

0,  <|uarto. . . 

260 

18GO . 

1842-1859.. 

1 

. do . 

fi,  (piarto - 

208 

1861 . 

1 

1  1842-1860.. 

. do . 

fi,  quarto. . . 

278 

1862 . 

1  1842-1861.. 

. do . 

1 

0.  <juarto _ 

290 

1863 . . 

1 

184^-1863.. 

Catalogue  of  hydrographic  inap.s,  charts, 
and  sketches  published  by  the  United 
States  Const  Survey.  A.  D.  Baclie,  Su¬ 
perintendent.  Ih6.3. 

17.  «iuarto  . . . 

242 

. . 

1846-J864.. 

Catalogue  of  hydrographic  niap.s,  charts, 
ami  sketches  published  by  t  he  LTint«'d 
States  Coast  Survey.  A.  D.  liache,  Sii- 
periuleudent.  1806. 

17,  (juailo  . .  .^ 

1 

242 

. . 

1846-1867.. 

Same,  lleujaiuin  Peirce,  Superintendent. 
1807.  ^ 

18,  quarto ... ; 

270 

. . 

1846-1872  . 

Same.  Bi'ujaniin  Peirce,  Superintendent. 

1  1872. 

20.  quarto ... 

. . 

1851-1875.. 

1  United  States  Coast  Surx’ey.  Carlilc  P. 

J  Patterson.  Superintendent.  Cntalogn»* 
j  of  charts.  1876. 

28,  <|Uario  . . . 

299 

1877 . 1 

1 

1851-1877.. 

Catalogue  of  charts  of  the  United  States 
Coast  Survey,  1877.  Carlile  P.  Patter¬ 
son,  Superintendent. 

29,  fpiaito  .. 

.325 

. . -1 

1846-1880.. 

j  United  States  (’oast  and  Geodetic  Survey. 

45.  (piai  to  . . 

409 

CaUilo^iim  of  cliaita.  1^0.  Curlilo  P. 
Pattemin,  Siipcriiitt  uiloiit. 


Moilo  of  piililicutioii. 


il  Coiim  first  sossioii,  Kxt'riit i vo 
14,  Smmto.  (Krpoi  t  of  Su]M  i  intoiMlrnt  Toast 
Sui  vt\v  lor  Ih"):!.  a.) 

'1  liirty-thinl  Coiii;rcss.  .sn  oiol  srssioii.  Kxo<mi- 
tive’Jo,  Hoiisfof  lirproMoiitativos.  (llcport 
of  SiiporiiitriMioiit  Coast  Survey  for  If^.'l. 
Ajipoinlix  31.) 

'I'liirty fourth  (h»ii;;ross.  tirst  sossion.  Extern- 
tivr  U,  litmso  of  Ivi-preHontativcs.  (Ih  port 
of  Siiporiutoinli-iit  Coast  Survey  for  IH.'i.'). 
A])])eii(iix  '16.) 

Thirty  fourth  Coiiuri-ss,  thiid  session.  I’.xccti 
livf  rj,  Senate.  (Ke])ort  of  Superiiil«*iuli  iit 
Coast  Suivey  for  IH.'iG.  App«  iulix  lit.) 

'riiirty-liftli  (’on^n  ‘ss,  llrst  se.ssif)!!,  Ex»*(*utive 
33,  Senate.  ( liepoi  t  of  SupiM  iuleutlent  Coast 
Survey  lor  ls.'>7.  Apiuunlix  22.) 

'I  -tilth  Con^iess,  seeoiul  session.  Execu¬ 
tive  14.  Senate.  (Keport  of  Sojx-rintenilent 
Coast  Survey  foi  A pja  nilix  I'J.) 

Thirty-sixth  Conen-ss.  tiist  session,  ExeeuI  ive 
41.  House  of  Ih-preselitati ves.  (Rejioit  of 
SuiH  iintondeiit  Ci»ast  Survey  for  l.s.'»l).  Ap¬ 
pendix  17.) 

'riiirty-sixlh  Conj;ress,  seeouil  session.  Execu¬ 
tive — .Senate.  (Kejiort  of  Superintendent 
Coast  Survey  for  IHGO.  A]ii)endix  1S».) 

Thirty-.sevi>ntli  Conjiress,  second  session.  Ex¬ 
ecutive  — ,  Senate.  (Report  of  Supt'rintend- 
ent  ('oast.  Survey  for  18G1.  Ai>pendix  12.) 

Washinjjton.  Coverniueiit  Printing  Ofliee. 
1S(J3. 

Wiishin)iton.  (ioverninent  Printing  Ofliee. 


Do. 

Do. 

Do. 

Do. 

D(». 


J^OTK.^ - date  of  piildicntion  of  this  list,  the  lat«*st  edition  of  the  Cataloirue  of  ('harts  {uihlislied  is  that  for  lHs3,  J.  E.  IIiI|,;ard, 
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VI. 

NOTICES  TO  MARINERS  FROM  THE  DATE  OF  EARLIEST  PUBLICATION  BY  THE  COAST  SURVEY  TO 

THE  YEAR  16^1. 

United  States  Coast  Survey. 

Title. 

1669,  Jnly  12  I  Notice  to  Marinere.  Pacific  Count  Shoal  off  Cape  Reyes,  Cal. 

1872,  JaD.  22  I  Notice  to  Mariners.  Atlantic  Coast.  East  coast  of  Florida.  Saint  Lucie  SboaU 

1874,  June  20  '  Notice  to  Mariners.  Northwe.st  ceast  of  America.  Aleutian  Islands. 

1874,  Oct  10  j  Notice  to  Mariners.  Atlantic  Coast  Long  Island  Sound. 

1  1875,  Jan.  14  {  Notice  to  Mariners,  No.  1.  Atlantic  Coast.  Sailing  directions  for  Saint  Augustine  Harbor. 

2  1875,  Jan  20  Notice  to  Mariners,  No.  2.  Parntic  Coast  Sailing  directions  for  Mack’s  Shelter,  Oreg. 

3  1875,  Feb.  10  !  Notice  to  Mariners,  No.  3.  Pacific  Coast.  Sunken  rock  off  the  boundary  of  California  and  Oregon. 

4  1875,  May  4  Notice  to  Mariners,  No.  4.  Pacific  Coast  Additional  peaks,  Noonday  Kock.  Entrance  to  San  Francisco  Bay,  Cat 

5  1875,  May  7  Notice  to  Mariners,  No.  6.  Pacific  Coast  Sunken  rock  ofl' Capo  Mendocino,  Cal. 

6  1875,  May  20  Notice  to  Mariners,  No.  6.  Pacific  Coast  Sunken  Roi-ks.  San  Luis  Obispo  Bay,  Cal. 

.  7  1875,  July  24  Notice  to  Mariners,  No.  7.  Pacific  Coast  Shoal  near  South  Farallon. 

8  1875,  Sept  4  Notice  to  Mariners,  No.  8.  Pacific  Coast  Dangerous  Shoal  in  the  northern  approach  to  San  Miguel  Passage. 

9  1875,  Sept  20  Notice  to  Mariners,  No.  9.  Atlantic  Coast  Approaches  to  Chesajieake  Bay.  Wreck  12  miles  to  the  southward  and  east¬ 

ward  of  Cape  Henry. 

10  1875,  Nov.  4  Notice  to  Mariners,  No,  10.  Atlantic  (’oast  Ledge  in  Delaware  River. 

11  1876,  Feb.  8  t  Notice  to  Mariners,  No.  11.  Gulf  of  Mexico.  Positions  of  wrecks  at  the  entrance  of  Pensacola  Bay,  Fla. 

12  '  1877,  May  16  Notice  to  Mariners,  No.  12.  Atlantic  Coast  Chesapeake  Bay.  Wrei^k  off  New  Point  Coiiifort  Va. 

13  1877,  Dec.  15  Notice  to  Mariners,  No.  13.  Atlantic  Coast  Wreck  off  Currituck  Beach,  N.  C. 

14  1877,  Dec.  21  Notice  to  Mariners,  No.  14.  Gulf  of  Mexico.  Observations  upon  northers  and  soiiUieast  gales. 

15  1878,  Mar.  7  Notice  to  Mariners,  No.  15.  Gulf  of  Maine.  Tidal  currents  at  entrance. 

15  1878,  June  15  Notice  to  Mariners,  No.  15.  Gulf  of  Maine.  Tidal  currents  at  entrance.  [Second  edition.] 

16  1878,  May  9  Notice  to  Mariners,  No.  16.  Atlantic  Coast.  Florida  Reefs.  Disappearance  of  a  beacon. 

17  I  1878,  July  16  Notice  to  Mariners,  No.  17.  Atlantic  Coast.  Nantucket  Sound.  Wreck  in  Hyannis  Harbor. 

Note. — This  list  begins  with  the  earliest  separate  publication  of  those  notices  on  file  in  the  Coast  and  Geodetic  Survey  Office.  The 
j^nnnal  reports  previous  to  1869  contain  many  such  notices  in  the  form  of  communications  l¥om  the  Superintendent  to  the  Secretary  of  the 
Treasury,  with  requests  that  authority  be  given  to  publish  for  the  benefit  of  mariners.  The  separate  pnblioatioos  of  these  noticeis  since  I860 
are  for  s(M>chil  distribution,  and  are  .supplementary  to  the  pnhlicatiuii  formerly  made  and  still  cuntiuue<1  in  the  leading  commercial  and 
nautical  joumnls. 

For  general  lists  of  discoveries  and  developments  see  the  Ibfports  from  1850  to  18G4,  inclusive. 

United  States  Coast  and  Geodetic  Survey. 

18  !  1879,  June  27  Notice  to  Mariners,  No.  18.  Pacific  Coast.  Depth  of  water  over  the  bar  at  entianct>  of  Wilmington  Harbor,  Cal. 

19  I  1879,  June  27  Notice  to  Mariners,  No.  19.  Coast  of  Alaska.  Location  of  Keen  Rook  in  the  middle  passage  to  Sitka  Harbor,  Alaska. 

20  I  1879,  June  27  |  Notice  to  Mariners,  No.  20.  Atlantic  Coast.  Closing  of  New  Inlet,  month  of  Cape  Fear  River,  N.  C. 

21  I  1879,  July  9  Notice  to  Mariners,  No.  21.  Atlantic  Coast  Increased  depth  of  water  at  entrance  of  C.ape  Fear  River,  N.  C. 

22  '  1879,  July  14  Notice  to  Mariners,  No.  22.  Atlantic  Coast.  Sunken  wreck  in  the  track  of  vessels  running  along  the  New  Jersey  coast 

23  1879,  July  25  Notice  to  Mariners,  No.  23.  Atlantic  Coast.  Development  of  Johnson's  Rock,  Casco  Bay,  Me. 

24  1879,  Oct  14  *  Notice  to  Mariners,  No.  24.  Atlantic  Coast.  Dangerous  rock  near  Isle  of  Wight  Shoal.  Coast  of  Maryland. 

25  1879,  Nov.  15  Notice  to  Mariners,  No.  25.  Atlantic  Coast  Development  of  Schuyler’s  Le<lge,  offSakonnet  Point,  R.  I. 

26  1880,  June  7  >  Notice  to  Mariners,  No.  26.  Pacific  Coast  Development  of  dangerous  rocks  near  Fort  Ross,  Cal. 

27  1880,  Dec.  16  '  Notice  to  Mariners,  No.  27.  Atlantic  Coast.  Sunken  wreck  in  entrance  to  Rappahannock  River,  Va. 

28  1881,  Apr.  26  Notice  to  Mariners,  No.  28.  Atlantic  Coast.  Improvements  of  rivers  and  harbors  on  the  coasts  of  Maine  and  Maasacha- 

I  setts,  under  the  direction  of  Gen.  George  Thom,  Engineer  Corps.  United  States  Army. 

29  1881,  Apr.  27  j  Notice  to  Mariners,  No.  29.  Atlantic  Coast.  Connecticut.  Breakwater  in  proce.xs  of  construction  to  the  westward  ot 

I  Bartlett’s  Reef.  Fisher’s  Island  Sound. 

Note. — The  greater  number  of  the  above-named  notices  are  printed  somewhat  as  handbills,  in  large  type  for  easy  reading,  and  occupy 
abou  t  one  page  quarto. 
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sr/:<  iAi,  ri  in.ir.i  rioys. 


United  States  Coast  Sekvey. 


of 

pu1>lioa> 

tion. 

1 

Title.  1 

No.  of  page.s  and 
.size. 

Mode  of  jiuhlieat  ion. 

1858 _ 

Laws  relatin';  to  tin*  8iir\M'y  of  the  coast  of  the  I'liitcd  Slal«*.s,  with  tlie  plan 
of  reori;anlzatiuii  of  1843,  and  rejrulatioiirt  by  the  'IToasury  DcparMiirnt.  | 

1!.^.,  octavo  . 

I’nl)lic  Printer,  1858. 

tsea. ... 

Standard  places  of  fundamental  stars.  (Kir.st  edition.) . 

1.',  (piarto . 

Wa.shingl(!n,  G<!vernnM*nt  Printing 
()llie'‘,  1862. 

1088 - 

The  same.  (Second  edition.) . j 

quarto . 

Wasliingt'!!!,  Govt  rnnnuit  Printing 
Ofli'!-.  1866. 

1889 - 

1 

Statutes  relating;  to  the  Survey  of  the  Coast  of  tln'  Unitod  States,  wiili  tlie 
pLiu  of  reor^nizatiou  of  1843.  and  rej; ulation.s  by  the  'I'rea.sury  Depart-  j 
ment  1 

’J7,  duodecimo  . , 

Washingt'!!!,  Government  Printing 
Oltice,  1863. 

1874 - 

ITnib'd  StaU^s  Coast  Survey.  Carlile  I’.  I’atter.son.  Superintendi  nt.  l'h(> 
Stiir  factors  A,  B,  C,  for  rt*duein"  Transit  observations,  1874. 

bit.  quart'! . 

Washington.  (Hiveinineiit  Printing 
(Jlli<•»^  1871. 

1874.  ... 

1 

UnltCKl  States  Coast  Survey.  Field  eataloeuo  of  383  transit  stars.  Moan 

1  places  for  1870.0. 

:;l',  octavo . 

Do. 

1874 - 

1  Unite<l  States  Coast  Survey  Keport,  1874.  AjiiKuidix.  Tidal  res»*arelies.  | 
1  By  William  Ferrel,  A.  M.,  member  of  the  National  .\<  ademy  of  Sidenees. 

1  Assistant  United  States  Const  Survey.  (With  four  illiislrations.) 

LM)S,  quarto . 

D(!. 

1874-  ... 

Uliite<l  Statt^s  Coast  Survey.  On  the  air  contained  in  .sea  wati  r,  hy  ()s<  ;ii 
Jacobsen,  liepublished  for  the  United  States  Coast  Survey,  from  Annals  ' 
Ch.  and  Ph.,  Vol.  167, 1873.  j 

l(i,  quarto . 

1 

Do. 

1874 - 

United  States  Coaat  Survey.  Keport  on  the  Nicara};na  route  for  an  inti'i- 
oeeanic  ship-canul,  with  a  review  of  other  proposed  ruute.s  :  made  by  Max-  | 
Imilian  Von  Sonneiisteni  to  the  minister  of  public  works  of  Nicaragua,  j 
(Olio  illustration.)  (Translated  for  the  ITiited  States  (joast  Survey.)  i 

■JJ,  quarto . 

i 

i 

Do. 

1878.  - 

General  Instructions  in  regard  to  the  hydrographic  work  of  tlu'  Coast 

1  Survey.  Four  illusitrations.  (Priiiteil  for  the  usi*  only  of  the  hyilro-  | 
jljaphic  parties.)  | 

■J A.  octavo  . ' 

! 

1 

Washington.  Government  Printing 
Gflice,  lh75. 

1878-.-- 

1  On  tides  and  tidal  action  in  harbors,  by  Prof.  J.  K.  Ililgard.of  the  Cniteil 
8tat4  s  Coast  Survey.  (Reprinted  from  the  Smitlisonian  Report  for  1874.)  1 

‘JJ,  octavo . . 

Do. 

1877... 

1 

1 

Unlt^sl  States  Const  Survey.  Carlile  I’.  Patti-rson,  Sup<  riniendeni .  i 
lietbods,  discussions,  and  results.  Field-work  of  tlie  triangulation,  j 
By  Richard  D.  Cutts,  assistant.  (Reprinted,  with  additions  from  tlie 
Coast  Survey  roi>ort  for  1868.) 

15,  quart'! . 1 

Wasliingt'!!!.  Government  Printint: 
Othe.'‘.  1-77. 

1878. ...j 

General  Iiistmctioiis  in  regard  to  inshore  hydrographic  work  of  the  Coast 
Survey,  1878. 

50,  '!Ctavo . 

1,  octavo . ^ 

M'ashington,  Government  Printing 
Olti'M*.  1878. 

Forts  tiftli  (hingn'SH,  thinl  H'‘.ssioii. 

1879 - 1 

1 

IIou.se  of  Rejiresentatives,  Kx«*cii 
j  tiv'^  Document  29. 

1879. ...| 

1 

United  States  Coast  and  Geodetic  Survey.  Carlile  P.  I’nitcr.son,  Superin- 
1  tendent.  Methoils  and  Results.  Secular  change  of  magnetic  ileeliuation 
i  in  tho\^nite<l  States  and  at  sonic  foreign  stations.  (Third  edition.  "With 

I  two  plates.) 

30,  quarto . 1 

1 

i 

Washington,  Government  Printing 

1  Otlice,  1879. 

1 

1 

,880... 

UnitfMl  States  Coast  and  Geodetic  Survey.  Carlile  P.  Patterson,  Superin¬ 
tendent.  Peep-sca sounding  and  dredging.  A  description  and  discussion 
of  the  methods  and  appliances  u.sed  on  board  the  (hmst  and  Geoiletic 
Survey  steamer  Blake.  By  Charles  D.  Sigsbee,  lieutenauCcommander. 
U.  S.  Navy,  Assistant  in  the  Coast  and  Geodetic  Survey.  (M’'ith  54  illiis- 
tmtioDs.) 

1  231.  'luarto . 

1 

W'ashingt'!!!,  ffovernment  Printing 

1  onicr,  ISIJO. 

1881  ... 

1  United  States  Coast  and  Geodetic  Survey,  Carlile  P.  Patterson,  Supi  rin- 
1  tondent.  Methoiis  and  Results.  General  properties  of  the  e<]uation8of 

j  ateady  motion. 

26,  quart'!  . 

I  Washington,  Government  Printing 
(mice,  1881. 

1 

1881---- 

(  I>Bws  and  Regulations  relating  to  the  Coast  and  Geodetic  Survey  of  the 
j  U niUMl  Slates. 

12,  octavo . 

Treasury  Department,  D'loumont 

1  110,  Coast  aii'l  G»‘0'l«'tic  Survey. 

1881 - 

Xaws  of  general  application  for  the  use  of  thr  United  States  ('oiust  and 
Geodetic  Survey. 

52,  o''tavo . 

‘  TT«‘asnry  Dejiartmeiit,  Document 
j  167,  Coast  and  Gisidetic  Survej*. 
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A  p  p  E  N  I)  I  X  N  o .  7 . 

A  TAIJLE  OF  DEPTHS  FOE  THE  HAKBOh'S  ON’  THE  COASTS  OF  THE  UNITED  STATES. 

Tlio  following  table,  showing  the  best  water  that  can  he  taken  through  the  entrances  and  up  to 
tlio  usual  anchorages  in  the  harbors  of  the  United  States  and  those  of  the  immediately  adjacent 
was  first  ])repared  in  outline  (under  instructions  from  the  Superintendent)  by  Commander 
\vsir<l  V,  Lull,  U.  S.  Navy,  Hydrographic  Inspector  United  States  Coast  and  Geodetic  Survey, 
ami  alterwards  ex])anded  and  perfected  in  detail  by  Assistant  J.  S.  Bradford,  aided  by  ^Ir.  Jno. 
\V.  l^arsoDS. 

TIDES. 

I.  Jt^om  EoHtporfy  yl/c.,  to  Saint  Auf/nstine^  Fla.^  the  tides  are  of  the  semi  diurnal  type,  the  iwo 
titles  of  the  same  day  being  ])ractically  equal  in  range.  There  is,  however,  a  marked  ditlerence 
Det  wecMi  the  range  of  “spring”  tides  (that  is,  those  which  follow  the  full  ami  change  of  the  moon) 
and  that  of  the  “neap”  titles  (those  following  her  lirst  and  third  quarters),  the  range  of  the  former 

above,  and  that  of  the  latter  below  the  average.  . 

I I.  Easahuj  soufJitcard  front  Saint  Auiju^fine^  the  range  of  the  tid(*s  is  considerably  diminished, 
aii<l  the  modification  due  to  the  moon’s  declination  becomes  more  and  more  apparent:  That  is,  near 
the  periods  of  the  moon’s  greatest  <leclination  north  or  south  there  is  an  inequality  in  the  range  of 
the  two  tides  of  the  same  day,  which  disapiiears  as  the  moon  approaches  and  crosses  ilie  equator. 

III.  Passing  up  the  western  const  of  the  peninsula  of  FUtrida^  the  semi-diurnal  tides  gradually 
iP^j^ippear.  To  the  northward  and  westward  of  Cedar  Keys,  and  thence  to  the  mouth  of  the  Bio 
Clmiide.  there  is  but  one  astronomical  tide  during  each  lunar  day,  and  that  of  small  range.  This 
tide  iH  of  greatest  range  at  and  near  the  iieiiods  of  the  moon’s  greatest  declination  north  or  south, 
aiJ<l  disai>l>ears  at  the  time  of  the  moon’s  crossing  the  equator.  “ AVind-tides”  are  very  marked — 
southerly  winds  (particularly  if  prevailing  for  several  days)  raising  the  level  of  the  water,  and 
iiort  herly  winds  having  the  opposite  elTect. 

£  \".  On  the  Pacific  coast  (including  the  southern  coast  of  Alasla)^  the  tides  are  of  the  semi  diurnal 
t  vpt',  the  tw’o  tidesof  the  same  day  having  ilifferent  ranges.  The  inequality  increases  as  the  moon 
north  or  south  from  the  equator;  is  greatest  at  the  moon’s  greatest  declination  ;  d<‘creases  as 
she  ii  j>]>i*oacdies  the  equator;  and  disajipears  at  the  period  of  no  declination.  There  is  also  a  sensi 
hh*  modi  heat  ion  of  the  tides  following  the  moon’s  phases.  Thus,  when  the  full  or  change  occurs 
at  or  near  the  time  of  greatest  declination,  the  range  of  tide  will  be  somewduit  augmented;  and, 
on  t  he  other  hand,  if  neap  tides  occur  at  the  same  period  the  range  will  be  diminished. 

S.  21) - 18  .  i:n 
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TAB  EE  OF  DEPTHS. 

ATLANTIC  COAST. 


NOVA  SCOTIA. 


• 

Least  water  in  cbanneL 

P1M6S. 

> 

Limits  between  which  depths  are  given. 

Mean. 

Spring  tides. 

Authorities. 

Low 

High 

Low 

High 

water. 

water. 

water. 

water. 

Feet. 

Feet. 

Feet 

FeH. 

Halifax  Harbor . 

To  anchorage  off  George  Island . 

36 

35* 

41* 

British  Admiralty,  1853. 

SMnbro  Harbor . 

To  anchorage . 

24 

30 

23} 

30} 

British  Admiralty,  1887. 

Pennant  Harbor . 

. do . 

42 

48 

41} 

48} 

Do. 

Tennant's  Harbor . 

42 

48 

41} 

48} 

British  Admiralty.  1861. 

Shag  Bay . 

. do . 

42 

48 

41} 

48J 

Do. 

Blind  Bay . 

. do . 

30 

36 

29} 

36} 

Du. 

Dover  Port . 

To  anchorage  inside  Taylor’s  Island . 

42 

48 

41} 

48} 

Do. 

Margaret's  Bay . 

To  anchorage  inside  Jullimore's  Island . 

30 

36 

29} 

36} 

D.V 

To  anchorage  in  French  Cove  . 

42 

48 

41} 

48} 

IX.. 

To  anchorage  in  Head  Harbor . 

36 

42 

35} 

42} 

Do. 

To  anchorage  in  Hubbert’s  Cove . 

30 

36 

29} 

36} 

Do. 

To  anchorage  in  Northwest  Harbor  inside  Horse 

Island . 

36 

42 

35} 

42} 

Do. 

Mahone  Bay . 

To  anchorage  under  Tancook  Islands  . 

42 

48 

41} 

48} 

Do. 

To  anchorage  off  town  of  Chester . 

42 

47| 

41} 

48} 

Du. 

To  anchorage  in  Mahone  Harbor . 

42 

48 

41} 

48} 

Do. 

To  anchorage  in  Aspotagoen  River . 

18 

24 

17} 

24} 

Do. 

To  anchorage  in  East  River  Bay . 

45 

51 

44} 

61} 

Do. 

To  anchorage  in  Scotch  Cove  . 

48 

63} 

47} 

54* 

Do. 

To  a  chorage  in  West  Chester  Bay . 

42 

47i 

41} 

48* 

Do. 

To  anchorage  in  Chester  Basin . 

24 

29} 

23} 

30* 

Do. 

To  auehprage  under  Oak  Island  . 

21 

20} 

20} 

27* 

Do- 

To  anchorage  in  Deep  Cove . 1 

30 

36 

20} 

36} 

[  Do. 

To  anchorage  in  Prince’s  Inlet  . I 

42 

'  48 

41} 

48} 

Do. 

Malagnasb  Bay . 

To  anchorage  off  town  of  Lunenburg . « 

24 

.30 

23} 

^0} 

Do. 

At  anchorage  under  Ovens  Pu^nt . 

36 

42 

35} 

42} 

Do. 

Rose  Bay . 

At  anchorage . 

27 

33 

26} 

33} 

Do. 

Le  Have  River . 

To  anohoia^e  under  Lee’s  Point . 

15 

21 

14} 

21} 

Do. 

Green  Bay . 

To  anchorage . 

33 

39 

32} 

39} 

British  Adniir.ilty.  1867. 

Port  Metw^ay . 

At  anchorage  inside  Neil’s  Point  . 

18 

I  23 

174 

259 

Dt». 

At  anchorage  in  Northwest  Bay . 

15 

20 

1  ■*** 
14* 

22} 

Ih.. 

Liverpool  Bay . 

1  At  anchorage  off  Bit>oklyn  (Herring  Cove) . 

18 

S3 

1  17* 

25} 

Do. 

At  anchorage  off  Liverpool . 

12 

17 

11* 

19} 

IXk 

Port  Monton  . 

To  anchorage  under  western  shore  of  Moulon 

Island . 1 

42  . 

47} 

41* 

49 

Do. 

To  anchorage  west  of  the  Spectacles . 

42 

47} 

41* 

49 

Do. 

To  anchorage  through  'Westem  Channel  . ' 

21 

26} 

20* 

28 

British  Admiralty,  1861 . 

Port  Ebert .  . 

To  anchorage  off  Shingle  Point . ! 

1  15 

21 

14* 

21} 

British  Admiralty,  1867 

Rugged  Island  Harbor . 

To  anchorage  off  Clam  Island . 

21 

27 

20* 

27} 

Do. 

Green  Harbor . 

To  anchorage  off  Jcnkin  Island  . 

21 

i  27 

20* 

27} 

Do. 

Jordan  River . 

To  anchorage . 

22| 

1  m 

22* 

29* 

Do. 

Shelbnme  Harbor . 

To  anchorage  within  half  a  mile  of  the  town . 

33 

j  38* 

32* 

39 

Do. 

Negro  Harbor . 

At  anchorage  between  East  Point  and  Negro  Island 

33 

'  38* 

32} 

80 

Do. 

At  anchorage  between  Negro  Island  and  Purga¬ 

1 

1 

1 

tory  Point . .* . 

27 

1  32* 

26} 

33* 

Do. 

A  t  upper  anchorage  off  Davis'  Island . 

1  21 

'  26* 

20}  1 

27* 

Do. 

Barrington  Bav  . 

To  anchorage  off  Beach  Point  . .  . 

1  21 

27 

209 

*>79 

Do. 

Clarke  Harbor  (Cape  Sable  Isl¬ 

To  anchorage . 

1 

1  21 

30 

20* 

-•* 

30* 

British  Admiralty,  1885. 

and) 

To  anchorage  off  northeast  point  of  Sable  Island. . 

18 

27 

17* 

27* 

Do. 

Saint  Mary's  Bay . 

To  anchorage  off  Westport,  inside  Bryer  Island  . . 

36 

53 

35 

54 

Do. 

1 

To  anchorage  off  Weymouth . 

!  42 

!  59} 

41 

60} 

Do. 

Digitized  by  ^ooQie 


Table  of  depths^  Atlantic  Coast — Continued. 

NOVA  SCOTIA,  NEW  BRUNSWICK.  AND  MAINE. 


Least  water 

in  channel.  i 

Placor. 

Limits  between  which  dopths  are  giv^-n. 

Mean.  | 

Spring  tides.  , 

Low 

High 

Low 

High  1 

1 

water. 

water.  ' 

water. 

water. 

,  1 

Fi'ct. 

Feet.  ^ 

Feet. 

Feet. 

bay  of  FUNDY  (Harbors) 

To  anchorage  in  Shag  narb(>r,  inside  Mutton  Island! 

W.i 

4ii  : 

322  ' 

422  ' 

To  anchorage  ill  IMibnico  Harbor  .  . j 

3(.i 

40 

30 

402  1 

tlone.s’  anchorage  under  eastern  slion*  of  Jones’ 

' 

Island  . . . 

3(i 

46i 

352 

47  , 

At  anchorage  under  Big  Fi.sli  Island  . 

19i 

29  J 

m  \ 

To  anchorage  off  Yarmouth . . 

15 

28 

.  '■'i 

28i 

Entrance  to  Annapoli.s  Basin,  through  DigbyGut  i 

90 

113 

89 

114 

At  anchorage  off  Digby  .  ; 

36 

59 

35 

60 

To  anchorage  off  Annapolis  Royal .  . 

15 

38 

14 

39 

1 

;  Toanchorageoff  Burnt-Coat  Ileail,  Basin  of  Mines 

30 

79J 

342 

81 

bay  of  FUNDY  (Chignerto 

i  In  entrance  and  up  to  Cape  Enrago  . 

120 

1552 

1 18.2 

159 

Channel) 

Atanchorage  off  mouth  of  Tantreinar  River  (Sack- 

villo  «‘ut ranee) . . . . . 1 

18 

56 

102 

57i 

At  anchorage  off  Folly  Point . . 

lOi 

57i 

17i 

592 

At  anchorage  in  Saint  John  Harbor  on  west  side  1 

i  of  Navy  I.slaml  . . 

51 

74 

50 

7r> 

1  To  an«*horago  in  Musqua.sh  Harbor  . 

12 

34 

11 

35 

bay  of  FUNDT  (Harbors).. 

To  anchorage  in  Lepreau  Bay . . 

2t 

45i 

232 

43 

j  To  anchorage  in  Lepreau  Harbor . 

1 

30i 

142 

34  1 

,  To  anchorage  in  Beaver  Harbor . ^ 

33 

54i 

322 

59 

To  anchorages  in  Etang  Harbor :  1 

1 

1.  Off  Etang  village  . . 

47 

68i 

402 

09 

2.  In  Black  Bay . 

33 

54i 

322 

59  1 

1 

3.  In  Deadman’s  Bay . 

30 

51i 

292 

52 

j  To  nnf'horago  in  Bliss  Harbor . . 

39 

60^ 

382 

61 

PASS AMAQUODDT  BAY  To  ancboraRe  in  Back  Bay .  27  48^  26J  49 

(Harbor*)  !  To  ancboragcs  in  Saint  Andrcw’a  Harbor: 


1.  Off  Joe  Point .  . 

00 

81 

59 

82 

2.  Off  eastern  entrance  . 

33 

54 

32 

55 

3.  In  Inner  Harbor,  off’  Market  wharf . . . 

12 

33 

11 

34 

To  anchorages  in  Chamcook  Harbor : 

1.  In  Outer  or  Northeast  Harbor . 

48 

69 

47 

70 

2.  In  Inner  Harbor,  off  northwest  end  of  Min¬ 
ister  Island . 

33 

54 

32 

55 

lilan«ii  Island . 

At  anchorage  in  Seal  Covo . 

36 

54 

34J 

5.52 

B— ip^jrtHM’borand  approaches 

Passage  by  East  Qiio<ldy  Head  Light-house  to 
East  port .  . . 

90 

108 

881 

1092 

Passage  by  West  Quoddy  Head  Light-house  to 
Lower  Middle  Ground . . 

21 

39 

191 

402 

Passage  from  West  Quo<ldy  He.ad  to  Lubec  . 

8 

26 

61 

272 

Passage  through  Lubec  Narrow's  (over  the  bar)  .. 

62 

242 

261 

• 

From  Lnhec  to  Shackford’s  Hoad  buoy . . 

37 

55 

351 

562 

From  Lubec  to  EastporL  hv  Pope’s  Follv . 

31 

49  1 

391 

502 

From  East  port  to  Kendall’s  Head  . 

81 

99  , 

791  ! 

1002 

To  anchorage  in  Quoddy  Komis,  between  Lower 
Middle  Ground  and  Western  Beacon . 

9 

27 

282 

To  anchorage  in  Quoddy  Roads,  below  the  Middle 
Ground .  . 

19  j 

37 

1 

1 

382 

To  anchorage  in  Johnson’s  Bay . 

10 

81  ! 

292  j 

To  anchorage  in  Broad  Cove  (Moose  Island) . 

9 

27 

71 

282  ' 

To  anchorage  in  Johnson’s  Cove  (Moose  Island)  . . 

13 

31 

j  Hi 

322  1 

To  anchorage  in  F'riar’s  Bay . 

27 

45 

251 

402  ! 

To  anchorage  in  Harbor  do  Lute  . 

21 

39 

191 

402  ; 

of  Campobollo  Island 

To  anohorago  in  Herring  Bay . 

10 

34 

141 

352  1 

To  anchorage  in  Schooner  Cove . 

1  12 

30 

101 

312 

To  anchorage  in  Mill  Cove . i 

I  9 

27 

n 

1  282  1 

Authoritip*. 


Britiah  Admiralty.  1867 
Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Do. 

Do. 

D<i. 

Do. 

Do. 

Britinh  Admiralty,  18»U. 
British  Admiralty,  1862. 
Do. 

Do. 

Do. 

British  Admiralty,  1847. 
Do. 

Do. 

Do. 

Do. 

British  Admiralty,  1868. 
Do. 

Do. 

Do. 

Do. 

British  Admiralty,  1862. 

Coast  Siirvoy,  1861. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Coast  Survey,  1866. 

Do. 

Do. 

Coast  Survey,  1861. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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Table  of  depths,  Atlantic  Coast — Continued. 

MAINK. 


Lfu.st  \\al«*r  in  rliannol. 


Plaieii. 


^  J.iinitH  lil  t I  II  wliirli  aie  ^ivi  n. 


East  Hhon- of  Caiiipobt  llo  Island  To  nuclmram  s  in  llt  ad  Harbor: 

Continued.  I  1.  At  north  « iid . 

,  ‘J.  At  south  end . 

3.  I'hioe  <iuai  tt  rs  of  a  niih*  up 
I  To  am*h«»ra;i*  ill  ( M •  at  Duck  I’oinl 

Deer  Island . .  In  entrance  to  Little  Ilarhor . 

I  A t  tin*  ancluu aiie . .  . 

Northwest  Harbor . .  . do . 

Saint  Croi.v  Uiver .  To  “The  Divide" .  . 


Ihiyley's  Mistake . 

Mo<»se  Liver . 

Litth*  liivcr  . 

Little  Machias  T.ay - 

Mat  hias  Bay . 


Little  Kennebec.  Biver 
English  man ’.s  Bay . 


Ikloo.s-a-beo  Reach . 


Ilend  Harbor  . 


To  “The  Led;;c  "  . .  . . 

To  ('alms . 

At  the  anchorajie . . . . 

From  eiiti  ince  to  aiichoia;4»‘ . 

To  ancluuMne  otl  Ackley’"  I*uiut . _ 

Fhuii  cntrai-ce  to  auchoia;ie . . 

Thioueli  Main  Channel  to  Mat  hiasjiort  . 

From  Machiasport  to  the  draw  britip* .  . . 

From  the  draw-bridpee  to  Machias . 

Western  channel— Avery's  Rock  to  Machiasport  . 

Throii^lh  (Jross  Islaml  Narrow. s  . 

From  entrance,  throiieh  R  un  Ishind  Pa.HsajiP  to 

aut  hora;;e . . .  . 

Up  Chanillcr’s  River  to  Jone.shoro’  . . 

Entrance,  from  the  west  ward  (tmt.sideall  tlaoKers) 

to  Sijuier’s  INunt . . . 

From  ea.stward  o\er  Moos-a  bec  Bar  . . 

Se;iuin  PaHsa;.e .  I 

Channel  lb  ach .  . 

WcKt*  rn  entrance,  through  TabbotCs  Narrow  s  .. 

At  ant'horage  in  Moos  a-bec  Reach . 

To  nn«  hora;ie  in  “  The  Cow  Yard  " . 


Cape  Split  Harbor  . 

Beal’s  Harbor . 

Han'in^on  River  . 


Narra‘;ungus  Bay 


To  anchorage  otf  W right’s  Pt»iut . .  . 

To  anchorage  in  the  Harbor . . . 

To  anchoroge  between  Fi.sher's  Island  and  Rip¬ 
ley’s  Neck  . 


Pigeon  Hill  Bay 


Douglass  Island  Harbor  . 

Dyer’s  Bay . 

Gonldsboro’  Bav . 


To  anchorage  off  Nash's  Point . 

To  auchoragi'  otfSteaniboat  Wharf . . 

To  anchorage  off  Patterson’s  Point . 

Through  Dyer's  Island  Narrows  to  anchorage _ 

Through  Main  Channel  to  anchorage,  above  Chit- 

man’s  Point . 1. . . 

From  the  Westward  (outside Petit  Mauan  Island) 

to  anchorage . 

From  the  westward  (inside Petit  Manan  Island) : 

1 .  (.)ver  outer  bar . 

2.  Over  inner  bar . . 

,  To  anchorage  .  . 

. do  . . 

F^ntering  from  ea.stwrard  (outside  Petit  Manan  Isl- 


Entcring  froni  westward,  to  northward  or  sonth- 


Mtaii. 

Spiiug  tides. 

Low 

High 

Low 

High 

water. 

water. 

water. 

water. 

Feet. 

Feet. 

Feet 

Feet. 

6 

24 

43 

25i 

9 

27 

1  •i 

6 

24 

1  43 

25  i 

H 

1 

63 

27i 

6 

24 

1  43 

25i 

9 

27 

71 

2Hi 

6 

24 

i 

25i 

30 

1 

1  29 

1 

53 

12 

1 

1 

1 

10 

35 

8 

]  3<4 

5* 

31 

24 

1  40 

23 

41 

30 

1  46 

29 

47 

24 

1  39 

23 

40 

24 

39 

‘23 

‘  40 

15 

!  30 

14 

'  31 

12 

27 

11 

1  28 

10 

24 

9 

1  25 

15 

30 

14 

31 

24 

39 

23 

40 

IB 

32 

17 

33 

4 

12 

3 

13 

t 

24 

36 

23 

37 

7 

18J 

6 

1  19J 

25 

36J 

24 

13 

1  242 

12 

1 

*  25i 

27  ' 

38J 

26 

1 

10 

30J 

18 

31J 

1-  I 

1 

233 

;  24i 

! 

53  1 

643 

52 

65i 

15i  1 

27 

14J 

28 

12  i 

23 

11 

24 

6 

17 

6 

18 

12 

23 

11 

24 

0 

20 

8 

21 

12 

23 

H 

24 

21 

32 

20 

33 

21 

32 

20 

33 

9 

20 

8 

21 

7 

18 

6 

19 

24 

35 

23 

36 

24 

35 

23 

36 

24 

35 

23 

36 

18 

29 

17 

1  30 

Authorities. 


(’oast  Survey,  18C1- 
1)0. 

Do. 

Coast  Survey.  1806. 
Coa.Ht  Survey,  1801 . 
j  Do. 

Do. 

(  Atlantic  C^*ast  Pilot, 

I  1874. 

I  Do. 

I  Do. 

I  Do. 

I  Do. 

‘  Do. 

I  Do. 

I  Do. 

I  Do. 

'  Do. 

j  Do. 

j  Do. 

I  Do. 

i 

1 

;  Do. 

i  Coast  Survey,  1870-’71 
I  Do. 

I  Do. 

I  Do. 

j  Do. 

,  Atlantic  Coa^t  t*ib»t 
I  1874. 

Coast  Survey,  IH70-’71. 
Do. 

Atlantic  Coast  Pilot 
1874. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Digitized  by 
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Pla.'w 

pec  Harbor  . 

KiroH  Harbor 

r.uafeer  a  Harbor 

hoodie*  Harb  -r  . 

II  M  A  > 

liar  Harhor  - .  - 

F*  H  M  A  N  S 

t-ri'bntariea. 


7 «/>/<•  iff  (IrptJis,  AtliHitic  (\fast — DoiitiiiiKMl. 

maim:. 


Lfa.st  wator  in  cliannol. 


m  <  >M  \\’iniiaii  M  I-nlLif  :nnl  lumilli 


5AV  a  ml 


•  I  Im 
.1 1)1  «  .1 


'.mils  ■■ 
t  ..f  III.' 


Linjitn  bfl wi'cn  wlm  li  li.-i  .in  'ji\i  ii. 


Kntram  c  Im-I  w  .  »  ii  I’.iii  I’.la.  k  1,.  an.l  ( 'i.inl).*M  \ 

I’oinl  . 

Kntr.uici*  b(  t\\. 

of  Ibi.  li  < 'r. »  k  . . . 

To  jin.'lioi  auo  ill  Sami  <  Cvr.  a  i)o\  .• 

At  llio  am  lioiai:.-  in  li  n«  i  Ilailioi 

Villa;:.' .  .  . 

Enlraiu.  toliaili.o 

To  am-lioiaur.  li.ill  v\  .i\  n;.  . 

At  tlio  anrliolaLic  .  . 

Noi  t  lie.i.''t  .  111  I  .imc  . . 

Soutliwi  si  cnti.im  r  . 

At  fill'  an.'li.na uo . 

Al  am  lioiai:i-.  \\  >  si  ..I’  Ilowlamrs  I'.laiid 
At  am  ln.  ;r_<’  .)n  w.  -tri  ii  si.l.  ..I'Sj.inr.  1’. 

'J'o  am  bora;;.'  m*ar  li.-  ni  .-f  li.irl.or  . 

To  am  lioi  a;:,  in  I'.'inl  1  '•lan.l  ( \ 

’I'o  amdi'.r.r^i'  Ml  M'.'ijai!.*  Ilail.tii,  l.i  lw.'.n  I  ia- 

Hci's  I’oint  ami  II.iIii; .  s’  I  d. in. I  . 

At  atielnira;;i‘ in  llcnrx  ('«i\i'  . . 

\t  am  lnnau.'  in  W'int.  r  Ilarli..),  w.  st  o(  N'iil.iu.- 
\t  am  Imr.i'^.  in  .'saml  \  .>  (  iiil.  i  1 1.u  lioi ) 

At  am-hoiMi:.- in  I>.  .'p  1 ’..V.'  .  ..  . . 

f  dill  tlan  .s  liar .  . . 

Tkrnsa;'.-  tliron;:li  Halibut  H.ib' . 


.lint 


I 


HAY  ami 


At  ancliora;:»'  ofl’tlio  Villa, n.'  . . 

A t  ain'liora;:.'  to  \v.  .stwai(l  of  tin*  b.ir . 

Paftsapo  botwi'on  Har  Islamlaml  Sli.  .'|i  Porcii jiinf 

Inlaml . . 

U]>  tin*  bay  t.»  Saiols’  Point  .  ..  . 

At  an.-lmra;:.'  in  IlnU’sCtivo . 

Entranro  to  Sta.vc  Inl.-iml  ll.iib.u  ; 

1.  Ovoi  . lor. lands  Har .  .  . 

*J.  Hot  worn  Jordands  ami  Slav.' Tslamls  . 

At  tho  anrliora;:<-  b.  tw.  en  JohI.ui'h  Islaml  ami 

the  inainlaml . 

Entranei'  to  Ha.ssCovo  nr  East  Sullivan  Ilarboi-: 

1.  Sonlln-ir'  Chanml,  bet  ween  Sl.iviaml  <  dalf 


M. 

an. 

*  ."^itrimj 

:  liib's. 

•A  11 1  lionties. 

Low 

Hinli 

I,..w 

lliLTll 

at.  r. 

water. 

w.it.r. 

w.iler. 

IV, t. 

F,,f 

IV.  t. 

r.!i 

7;r; 

C.s 

KlA_ 

'  I'o.isl  Snrv.y,  Is71 

III 

Is 

r.iii 

D.i. 

•A 

l:i 

1  Do. 

L’l 

;:i| 

20 

TJ.i 

D.. 

Li 

Is 

:u)\ 

D.I 

1') 

.7 

1"^ 

Do. 

12 

1  1 

LM.V 

Do 

•Jl 

;;  :,i 

Do 

7 

!•  * 

I'l 

ls\ 

Do 

H. 

'jr>1 

1*. 

27  i 

Do. 

t,'. 

d'l 

11 

D... 

J7 

;!7 ; 

2<‘. 

Do. 

I'*!' 

-■*! 

IS 

;{nj 

D.\ 

Ill 

•JIA 

I'l 

•-'•1 

Coa.st  Suivi  y,  l!‘73. 

u 

1 1.1 

22' 

D.I. 

•-’1 

::i\ 

'JO'j 

::2i 

l>o. 

11 

■Ji  i 

1"1 

22  i 

Do. 

;,o 

to'. 

•Jbi 

1 1  \ 

Do. 

17 

-■ ' 

ir.i 

2.S ; 

Do 

.') 

1 », 

11 

i.;i 

Do. 

i;i.\ 

7'A.  ' 

•''•i 

77  ^ 

.AM.mii.  C.i.ist  Pilot 

1-1 

Ids 

ir. 


:;U 

17i 

ll^'i 

LMU 

l.'.J 

m 

4r,i 


li'T* 

I'l 

n 

:!.s-i 


■j:ii 

liii 


m 

r.o,i 


I'Tt 

Coast  Siirvoy,  IsT'l. 
Do. 

D... 

I>... 

Do. 

D.. 

Coa^t  Survi'V.  1H82. 
Do. 


Islands  . .  . 

2.  Northern  Cliai.nel,  b.  l  w.  en  Calfand  Pn-M.' 

Jl 

21  i 

M 

Do. 

Islands  ...  .  .  -  • 

Cb 

70i 

68i 

Kill 

Do. 

At  ancliora;:e  oil  West  ( 'loublsboro'  ..  .  ^ 

42 

:.2i 

Hi 

r.3i 

Do. 

At  anehotago  under  Waukeai:  N.  i  h .  j 

■PU 

.T'.i 

47i 

Do. 

At  aiiehora^e  in  Basin  Cove .  ! 

r. 

'j.'i.i 

14i 

•jf,: 

Do 

1  In  entrance  to  Sullivan  Harbor  (or  Flamlers  Hay).  ^ 

r.o 

7n.i 

r.oi 

TU 

Do. 

TTp  FlamlerH  Hav  to  an(  horai:e  oil  Suyivan . i 

2''' 

39 

273 

393 

Do. 

1  Uji  Flanders  Hav  to  Wi  st  Sullivan . 

12 

2-i 

lU  1 

223 

Do. 

1  From  AVest  Sullivan  to  (.’rabtree's  Isl.iml . 

lb 

2().i 

lr>i  1 

‘-‘7i 

Do. 

'  At  am*boraa:o  in  E^ypt  Hay  . ! 

10 

2C.i 

15i 

'27.i 

Do 

,  Over  “Tho  Falls” . 

12 

22i 

Hi 

Do. 

From  Crabtree's  Island  to  Fi-anhlin . . 

1  '* 

m 

41 

1  lOi 

I).». 

'  At  tho  anchorage  in  Franklin  Hay . 

1  30 

40^ 

29i 

1  41i  1 

Do. 
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Table  of  depth/f,  Atlantic  Coast — Continued. 

MAINE. 

I  Lea«t  water  in  channel. 


Pla«0'’. 

Limits  between  which  depths  are  given. 

Moan. 

Spring  tides. 

Low 

High 

Low 

High 

— 

-  -  -  -  - 

water. 

Feet 

water. 

Feet 

water. 

Feet 

water. 

Feet. 

FRENCHMAN  S  BAT  ami 

KntraDcr  to  Skillina.s’  River . 

66 

76* 

65* 

77* 

tributaries — Continued. 

From  the  entrance  to  Lower  Narrows . 

314 

42 

30} 

42} 

Through  Lower  Narrows . 

PJi 

30 

18} 

30} 

Frtun  the  Lower  Narrows  to  Young  s  Point . 

34* 

45 

33} 

45} 

At  anchorage  in  Young's  Bav  (off  Hancock) . 

9 

19* 

H 

20* 

From  Young’s  Point  to  Seal  Point. . 

2'.4 

36 

24} 

36} 

At  anchorage  in  Partridge’s  Cove . 

11 

21* 

.01 

22* 

Through  Upper  Narrows . 

16 

26* 

15* 

27* 

At  anchorage  in  Kilkenny  Cove . 

19 

29J 

in 

30* 

At  anchorage  in  Raccoon  Cove . 

8 

18* 

74 

19* 

Eastern  Bay  . 

Entrancebetween  Sands’ Point  and  Meadow  Point. 
Through  the  bay  from  Sends’  Point  to  Thomas* 

90 

1064 

891 

108} 

Island . . 

36 

46* 

35* 

46} 

From  abreast  of  Thomas’  Island  to  the  Bridge  . . . 

-  1 

0* 

-u 

n 

In  the  entrance  to  Jordan’s  River . 

21* 

101 

21} 

To  anchorage  off  Lemoino,  (Jonlau’s  River) . 

8* 

18} 

71 

19* 

At  the  anchorage  in  Thomas’  Bay . . 

10 

20* 

0* 

20} 

Otter  Creek  . 

Southwest  Harbor  and  adjacent 

At  the  anchorage* . 

In  main  entrance  to  Southwest  Harbor: 

8 

m 

71 

19* 

anchorages. 

1.  North  of  Sutton’s  Island . 

60 

70 

.59* 

701 

2.  South  of  Sutton’s  Island . 

22* 

32* 

22 

33* 

At  anchorage  off  Lobster-factory  wharf- ' . 

Entrance  from  the  westward  over  Cranberry 

22* 

324 

22 

33* 

Island  Bar .  . 

14 

24 

13* 

24} 

Cove  of  Stony  Beach . 

At  anchorage* . 

86 

46 

35* 

46} 

Seal  Harbor . 

. do . ! . 

15 

26 

. 

I  25* 

Long  Pond  Harbor . 

9 

19 

H 

19* 

Nort'ieaat  Harbor . 

In  Main  Channel  entrance  (west  of  Bear  Island)  . 

33 

43 

1  32* 

1  43} 

Passage  north  of  Bear  Island  . 

6 

16 

5* 

1  16} 

Somes'  Sound . 

At  anchorage . 

In  main  channel  east  of  Hreening’s  Island  to  ‘  ‘The 

21 

31^ 

20* 

1  81} 

1 

Narrows” . 

40* 

60* 

40 

1  51* 

Through  the  Narrows . 

Passage  between  Greening’s  Island  and  Clarke’s 

49* 

!  ^ 

1  « 

60} 

Point . .  . 

18 

1  “ 

17* 

28} 

Up  the  Sound  from  the  Narrows  to  Bar  Island  .... 

46 

56  < 

44* 

55} 

At  the  Anchorage  off  Somesville . 

26* 

16 

27* 

At  the  anchorage  at  head  of  Sound . 

28* 

38* 

28 

39* 

Cranberry  Island  Harbors  . .  1 . . 

1  In  entrance  to  Great  Cranberry  Island  Harbor ... 

21 

31 

20*  ; 

31} 

1  In  entrance  to  ”  The  Pool  ”  . 

3 

13 

2* 

18} 

1  At  the  anchorage  in  the  Harbor . ; 

13 

23 

12* 

23} 

1  At  the  anchorage  in  "  The  Pool  ” . i 

1  ® 

19 

18* 

19} 

Through  between  Great  and  Little  Cranberry _ 

At  anchorage  in  Little  Cranberry  Island  Harbor: 

5  ; 

15 

-4*  1 

15} 

1  1.  East  side  of  harbor . 

29* 

19 

30* 

2.  “West  side  of  h.Trbor . 

24 

34 

23* 

34} 

Bass  Harbor . 

From  the  eastward  over  Bass  HarboV  Bar . 

14 

24 

13* 

24} 

At  the  anchorage  in  Outer  Harbor . 

27 

87 

26* 

37} 

At  the  anchorage  in  Inner  Harbor . 

19 

29 

18* 

29} 

Entrance  from  Blue  Hill  Ba’y . 

Entrance  by  passage  between  Placentia  and  the 

51 

61 

60* 

61} 

Gott  Islands  . 

30 

40 

29* 

40} 

Channel  to  westward  of  "VYeaver’s  Ledge . 

30 

40 

29* 

40} 

*  Little  ahelter,  and  rarely  need. 


Aiitboritiea. 


Coaei  Survey,  1882. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Coaat  Survey,  1874. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Coaat  Survey,  1871. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Coast  Survey,  1874 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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Table  of  depths,  Atlantic  Coast — Continued. 

MAINE. 


Least  water  in  cliaunel. 


Places. 

Liinita  between  which  tleplhs  are  given. 

Mean. 

Spring  tides. 

Authorities. 

Low 

water. 

High 

water. 

lyOW 

water. 

High 

water. 

Slue  Hill  Bay  ninl  tributariee 

Channels: 

Feet. 

Feet, 

Feet. 

Feet. 

1.  Entrance  over  Bass  Harbor  Bar . 

•  2.  Entrance  between  the  Gott  Islands  and 

14 

24 

131 

24i 

Coast  Survey,  1874. 

Black  Island . 

3.  Main  Channel  from  eastward  between  the 

78 

88 

774 

88i 

Coast  Survey,  1876. 

Green  Islands  and  Long  Island . . 

4.  Main  Channel  from  westward  between 

84 

94 

834 

94| 

Do. 

Long  and  John's  Islands . 

114 

124 

1134 

124} 

Do. 

6.  Passage  between  John’s  and  Scrag  Islands. 
6.  Through  Main  Channel  from  westward  and 
between  Burnt  Coat.  Island  and  The 

60 

70 

594 

70} 

Do. 

Sisters  . 

7.  Through  Main  Channel  from  westward  and 

37J 

47i 

86J 

48} 

Do. 

between  The  Sisters  and  Crow  Island. . . . 

30 

46 

354 

46} 

Do. 

8  Passage  between  The  Sisters . 

9.  Passage  between  Black  and  Placentia 

21 

31 

204 

31} 

Do 

Islands . 

From  the  westward  by  the  Passage  between  Mar¬ 
shall's  Island  and  Isle  an  Haiit : 

30 

40 

294 

40} 

Do. 

1.  To  eastward  of  Spoon  Islands . 

66 

75 

654 

75} 

Const  Survey,  1876-” 

2.  To  westward  of  Spoon  Islands  .  . 

From  off  north  j'ud  of  Marshall's  Island  to  Nas- 

66 

75 

654 

75} 

Do. 

keag  Point . 

Through  between  Green  and  Pond  Islands  into 

48 

57 

474 

57} 

Do. 

Western  Channel  of  Blue  Hill  Bay . 

30 

40 

294 

40} 

Do. 

Up  the  bay  to  Northeast  or  Cranberry-Marsh  Point 
From  abreast  of  Cranberry-Marsh  Point,  through 
Westem  or  Blue  Hill  Channel,  to  Herriman’s 

81 

01 

8O4 

91} 

Do. 

Point . ' 

From  abrcastof  Cranberry-Marsh  Point,  through 

87 

97 

j 

;  1 

864 

97} 

Do. 

1 

1 

Eastern  or  Main  Channel,  to  Herriman’s  Point. . 

108 

118  1 

1074 

118} 

Do. 

1 

Through  Rastern  Channel  np  to  Hopkins’  Point  . 

168  I 

1  178  ! 

1674 

178r 

Do.  . 

Through  Easteni  Channel  up  to  Dog-fish  Point  .. 
From  abrea.Ht  of  Uerriniau’s  Point  to  entrance  to 

156  1 

1554 

1  106} 

Do. 

Blue  Hill  Harbor . 

From  abreast  of  Hopkins’  Point  to  Southwest  ' 

75  1 

1  1 

85 

744 

1 

1  85} 

! 

Do. 

1 

Point  (Newbury  Neck) . 1 

From  abreast  of  Hopkins’  Point  to  High  Head 

1  81 

91 

8O4 

1 

91} 

1 

Do. 

^  (entrance  to  Union  River  Bnv) . . 

From  abreast  of  Dog-fish  Point  to  entrance  to 
Western  Bay  (between  Oak  Point  and  Bartlett’s 

114 

124  ' 

i  i 

1134 

1  124} 

1 

Do. 

Island) . 

Through  Bartlett’s  Narrows  to  Westem  Bay 

1  ^ 

94  1 

i 

1 

94} 

1 

Do. 

(Trenton  River) . 

Through  passage  between  Bartlett’s  and  Hard¬ 

42 

52  1 

1 

! 

52} 

Do. 

wood  Islands . i 

156  . 

1  166 

15^4  , 

166} 

Do. 

At  anchorage  in  Rich’s  Cove  (Outer  Long  Island) 

30  1 

394 

294 

40} 

Do. 

At  anchorage  in  Deep  Cove  (Outer  Long  Island)..' 
At  anchorage  in  Lunt’s  Harbor  (Outer  Long  Isl¬ 

30  1 

1  1 

4.H 

354 

46} 

Do. 

and)  . 

21 

304 

20J 

31} 

Do. 

At  anchorage  in  Mackertd  Cove  (Bumt-Coat) . 

1«  , 

25 

154 

25} 

Do. 

At  anchorage  in  Goose  Cove  (Mount  Desert) - 

14 

.  24 

134  ' 

1  24}  1 

Coast  Survey,  1872-’ 

At  anchorage  in  Seal  Cove  (Mount  Desert) . 

19 

29 

184 

1  29}  1 

Coast  Survey,  1874. 

At  anchofngo  in  Herrick’s  Bav . 

!  25i 

344 

24i 

!  35}  1 

i 

At  anchorage  on  eastern  side  of  Moo.se  Island  .... 

22i  ' 

'  324 

21| 

32}  1 

Do. 

At  anchorage  in  Allen’s  Cove . . 

11 

21 

m 

1  211 

Do. 

At  anchonige  in  Pretty-Marsh  Harbor . 

1  i 

:  23 

124 

1  23}  1 

Do. 

At  anchorage  in  Seal  Cove  (Bartlett’s  Island) . 

1  21 

i  32 

204 

1  324  ‘ 

Do. 
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Table  of  depths^  Atlaniic  Coast — C’ontinneil. 


MAINE. 


Plares. 


I51n«'  Uill  Bay  and  trihutari»  s— 
C<intinard. 


w.itf  r  in  channel. 


Piv.H8ai:e.s  connecting  PcnobHt  (it 
and  Blue  Hill  Bh\h;  (witti  liai 
bora  adjacent). 


Eiiiiit.s  bi  tvveen  which  depths  are  givi  n. 

M*- 

an. 

Spring  tides.  ^ 

Autlioriti€*i«. 

1 

I  .*  'W' 

High 

I.'iW 

High  1 

1 

\\  a!er. 

W.llel. 

w.der. 

water. 

Al  am  hora.:(‘<^  in  We-^t*  rn  Bay:  j 

JWf. 

JWf. 

IWt. 

J-'fft.  ( 

1.  Bet  w  »  (  n  Oak  I’oiiil  and  A  lle\  M  Inland  - 

.'tTi 

2(;\ 

•'  '  *4 

(blast  Survey.  Is74. 

In  (ioo.se  Cove  ( W*  ^  I  n  nion) . 

7  1 

Ui 

oi 

*172 

Do. 

:i.  In  Claike  s  Cove  . 

11 

211 

10.', 

•-‘12  , 

Do 

4.  Ka.steni  .side  of  (inen  I.nland . i 

8 

Vi 

182 

Do. 

At  anchorage*  in  Bine  Hill  Harbor: 

1  1 

1.  In  ()nt(T  Harbor .  .  , 

:{:i 

42 

22i 

422  ! 

Dei. 

2.  In  Inner  Harbor . . . ' 

17 

10'. 

272 

1)0. 

At  aiichor.ige  in  I)e«  p  Cove  (Tpper  Long  I.sland) 

20 

40 

•j< ,  1  : 

1  402 

Do. 

In  entrance  to  MeHe.iid  H  Cove* . 

12 

-2 

I'-’i 

222 

('oast  .Survey,  lH7(i-’77 

In  eiitianct*  to  Morgan  s  Bay:  1 

1.  Between  ('onarv'a  point  and(’onai>  H  Nnb 

22 

22 

22 

322  1 

Do. 

2  Between  Conarv’.s  Nnb  and  tlie.Bd  Nkinds* 

-M'j 

4'^ 

2.74 

4.72 

Do 

a.  Ib-twecn  Nt  wbmy  N*ck  a^id  the  .led  Hi- 

tends  (over  b;ir)  .  ^ 

10 

2' 

17i 

2.7^  1 

Do 

I  p  the*  bay  to  am  borage,  ort'  tln*Carr\ing  Place 

irt 

27  , 

I*7i 

2.-i 

Do. 

‘M  '  0 

V)  '►f) 

••  tJ .  -,1 

Do 

At  am  borage*  in  "Tin*  Nook'”  (Ne  wbiiry  Nee  k)  . 

::o 

39 

294 

:ii.,  1 

Do 

In  entianee  to  I’nion  Liver  Bay . 

00  1 

10.',  1 

9-74 

lo'-a  ' 

Do. 

Up  the*  bav  to  l^nieui  Liver .  . 

20 

4.7 

2:71 

472  1 

Do. 

In  e  ntrance  to  T’nion  Liver  .  ! 

28  I 

l8l 

282 

Do. 

On  Sawdust  Bar.t  Union  Itiver . 

'  ..  1 

I,  ' 

U 

lU 

Do 

Up  the  river  to  I'.ll*eworlli  atier  cro.ssing  bar  .... 

! 

lot  1 

i 

Hi  1 

Do. 

1  At  anchorage  in  Patten'.s  Bav . 

1  1 

1  IS  I 

27  ' 

174 

27J  j 

Do. 

Eggemetggin  Leach  : 

[ 

1.  Pa.ssage  from  Bine  Hill  Bay,  b\  Main  Clcin- 

i 

nel.  bet  ween  Call  and  M  ihonev  h  Ul.inds  | 

and  up  to  Clntnnel  Lo«  k . 

20 

20 

291 

392  1 

Do. 

2.  Bet  ween  Mahoneys  and  SmnttMio^e  .  ' 

.20 

204 

202 

Dei. 

2.  U]i  the*  Leach  to  Be  njaniin  Live  r .  | 

27 

to 

2r,i 

402 

Do. 

4.  From  Benjanein  Liver  to  Last  Penobscot  B  i\ 

r*i 

(12 

.724  ! 

022 

Coast  Survey,  1874. 

Ti.  At  anchorage  in  Na.ski  ag  ILiiboi,  entering  l 

1 

from  the  eeistwaiel .  . 1 

19  j 

28 

184 

282 

Coast  Sur>ey,  l876-'77. 

6  At  anchorage  in  N:i.skeag  Harbor, entei ing 

from  the  Leach .  . 

11 

20 

104  , 

202 

Do. 

7.  In  entrance  to  Southeai-sl  Harbor . 

’  37i 

40J 

27 

472 

Do. 

8.  In  entrance  to  Greenkiw's  Cove,  aontli  of 

1 

White  Island . . ! 

2si 

27J 

28  ' 

284  ; 

Do. 

9.  In  entrance  to  0 ie*«*nlaw'H  Cove,  north  of 

White  Island . 

30 

29 

2!»4 

392 

Dti. 

10.  At  anchorage  in  Orav’s  Cove . 

2 

^  11 

14 

,  Hi 

Do. 

11  At  am  liomge  in  Ibilrson’s  Cove . 

!  11 

20 

104 

;  202 

Do. 

12.  At  anchorage  in  Northwe  st  Cove . 

1  ir, 

24 

144 

242 

Do, 

l.'t.  At  amdiorage  in  Centre*  Harbor . 

11 

20 

104 

202 

Do. 

14.  In  entrance  to  Benjamin  Liver . 

m 

284 

182 

294 

Do. 

1.^1.  At  amdiorage  in  Benjamin  Liver . . 

1  19^-.'iti 

182-494 

29i-.792 

Do. 

1(5.  At  anchorage  in  Slave  Island  Cove . 

10 

19 

94 

192 

(’o;ist  .Survey,  1874. 

17.  At  anchorage*  in  Billings'  Cove . 

!  19 

28 

184 

282 

Do. 

18.  In  e*ntrance*  to  "The  Pum  h  Bowl” . 

8 

17 

172  1 

,  Do. 

11).  At  anchonige  in  ”  The  I’lim  h  Bowl  ” . 

3 

12  : 

:  24 

122  1 

Do. 

20.  Pa.ssage  betwiM-u  Pumpkin  Ishiml  and 

1 

Little  Deer  Lsland  . . 

17 

1  2Gi 

16J 

202 

Coast  Survey,  :87.‘t-’74 

21.  In  entrance  to  Bnck’.s  Ilaibor  by  the;  Ea.sU 

oni  Passage . 

'  0 

'  1*4 

i  H 

1.72 

Coast  Survey,  1871 

22.  In  entrance  to  Buck’s  Harbor  by  the  West¬ 

1 

ern  I’assage . 

1  5 

14i 

1 

142 

^  Do. 

1  23.  At  the  anchorage  under  Harbor  Island - 

24 

.23i 

‘  234 

'  3C2 

Do. 

*  Many  ledgea  and  rocks. 


t  Bar  formed  by  deposit  of  slabs  and  sawdust  from. the  mills  at  Ellsworth. 
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Table  of  depths,  Atlantic  Coast — Continued. 


MAINE. 


Least  water  in  channel. 

.  1 

Plaoei. 

Limits  between  which  depths  are  given. 

Mean. 

1 

Spring  tides. 

Antliorities. 

1 

Low  1 
water. 

High 
water.  1 

Low 

water. 

High. 

water. 

p  connectiBKPeDobBcot 

Eggemoggin  Reach — Continued. 

Feet 

Feet 

Feet  1 

Feet 

1 

AXftd  .Bine  Hill  Bays:  (with 

lasLrl>or8  a^i^ceDt). 

24.  Eastern  Channel  over  Torry’s  Island  Bar: 
By  Eastern  Slue  . 

\ 

15 

24 

144 

24* 

1 

Coast  Survey  1876-’77. 

By  Western  Slue . 

17  , 

26 

10* 

26* 

no. 

At  anchorage  in  Southeast  Harbor  (Deer  Isle) : 

1.  Off  Oceanville . 

18  1 

27 

1  174 

27* 

1 

Do. 

2.  Off  Warren  Point . 

25 

34 

244  I 

34J 

Do. 

8.  In  Inner  Harbor . 

m 

28* 

1  18*  1 

29 

Do. 

4.  Inner  Harbor  off  Whitmore’s  Neck  . . . — 

13 

22 

12*  j 

22* 

Do. 

5.  Passage  through  to  “Deep  Hole” . 

1  15* 

6i  1 

16* 

1  Do. 

0.  In  “Deep  Hole” . 

102 

111 

1  lOH  1 

111* 

Do. 

At  anchorage  in  Pickering’s  Cove . 

!  14 

23 

1  134 

2.3* 

Do. 

At  anchorage  in  Fraser’s  Cove . 

16 

25 

1 

25J 

1  Do. 

At  anchorage  in  Western  Cove  (Stinson’s  Neck). 

'  7 

16 

1  ej  1 

1  ICJ 

Do. 

At  anchorage  in  Conary’s  Cove  (Stinson’s  Neck) . . 

1  ' 

18 

8i  1 

18* 

Do. 

Casco  Passage : 

1.  Through  from  Blue  Hill  Bay  to  Eggemog- 
gin  Reach . 

1  21 

1 

30 

204 

30* 

Do. 

2.  I’rom  Blue  Hill  Bay  to  Deer  Island  Thor- 
onghfare . . 

30 

1 

20*  j 

1  1 

1  1 

1 

Do. 

3.  From  Blue  Hill  Baj’to  Merchants’  Row - 

!  21 

30 

204  ' 

30* 

Do. 

York  Narrows;  Passage  through . 

36 

45 

354 

45*  1 

Do. 

Across  from  Bumt-Coat  Island  to  Deer  Island 
Thoroughfare. . 

1  i 

27  * 

1 

36 

! 

1  264 

1  1 

1  i 

Do. 

1 

Across  from  Bumt-Coat  Island  to  Merchants’  Row 

1  “ 

^1 

614 

1 

!  Do. 

At  anchorage  in  Buckle’s  Island  Harbor . 

10 

1  19 

1 

19*  1 

1  Do. 

At  anchorage  in  Seal  Cove  (Burnt -Coat) . 

1  14 

23 

134 

23* 

Do. 

At  anchorage  in  Toothaker  sCove . 

1  19 

28 

184 

28* 

Do. 

j  At  anchorage  in  Bumt-Coat  Harbor .  . . 

25  ; 

;  34 

1  244 

34* 

Do. 

At  anchorage  between  Bumt-Coat  and  Harbor 
Islands . 

23 

1 

32  1 

224 

32* 

Do. 

At  anchorage  between  Harbor  and  Baker  Islands. 

21 

30 

204 

30* 

Do. 

Through  Deer  Island  Thoroughfare : 

1.  By  the  South  Channel,  between  Crotch  Isl¬ 
and  and  Crotch  Island  I.iedge . 

15 

24 

144 

24* 

Coast  Survey,  1877. 

2.  Through  Indian  Narrows,  between  Crotch 
Island  Ledge  and  Moose  Island . 

7 

16 

64 

16* 

Do. 

At  anchorage  in  Webb’s  Cove . 

8-14 

17-23 

74-134 

174-23* 

Do. 

At  anchorage  off’  Green’s  Landing . 

20 

29  1 

194 

29* 

Do. 

At  anchorage  in  Mill  Cove  (Crotch  Island)  . 

4 

13  j 

1  34 

13* 

Do. 

At  anchorage  in  Allen’s  Cove  (Moose  Island) ....  . 

4 

13 

34 

13* 

Do. 

Through  Saddle-Back  Passage : 

1.  From  entrance  to  Devil’s  Island . ^ 

1  48 

57 

1  474 

57* 

Do. 

2.  From  Devil’s  Island  to  George’s  Head  . 

1  24  ^ 

33 

234 

33* 

Do. 

3.  From  off  George’s  Head  to  Mark  Island 
Light-house . 

1 

34* 

43* 

33* 

44 

Do. 

Through  Merchants’  Row : 

1.  North  of  Mark  Island . 

55*  I 

1 

64* 

54*  1 

65* 

Do. 

2.  South  of  Mark  Island . 

54  1 

63 

534  1 

63* 

Do. 

At  anchorage  in  Burnt  Island  Harbor : 

1.  Coming  from  the  eastward . 

15 

24 

144 

>  24* 

Do. 

2.  Coming  from  the  westward . - . 

24 

33 

234 

33* 

Do. 

i  3.  On  bar  separating  East  and  West  Anchor- 

1  ages  . 

8 

1 

1  74 

1  17* 

Da 

1  At  anchorage  in  Merchants’  Harbor . 

16 

'  25 

i  154 

'  25* 

Da 

In  Scraggy  Island  Passage . 

I  72 

1  81 

!  714 

81* 

Do. 

In  passage  between  Hardwood  and  Merchants’ 
Ishinds . 

!  55* 

1 

04* 

1 

1 

54* 

i  05,  i 

Da 

8.  Ex.  29 - 19 
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Table  of  depths^  Atlantic  Coast — Oontinaed. 

MAINE. 


Least  water  in  cbannsl. 

Limlta  batwaan  whiob  depths  are  giran. 

1  Mean. 

Spring  tides. 

Anthoritlsa. 

Low 

water. 

niRh 

water. 

1 

!  Low 
water. 

High 

water. 

Feet 

1  Feet 

'  Fast 

Fast 

PftMAgM  coDDeoting  Penobftcot 
and  Bine  Hill  Baya:  (with 
harbora  adjacant). 

Ancboraga  on  west  am  aide  of  Mercbonta'  laland. 
Paaaaga  into  Deer  laland  Thoroughfare  or  Her- 
cbanta'  Row  between  lale  an  Hant  and  The  Fog 
Islands : 

13 

22 

1 

<  124 

1 

1 

221 

Cosat  Sorvsj,  1677. 

1.  To  eastward  of  Spoon  Islands . . 

60 

66 

Do. 

2.  Between  tbe  Spoon  Islands . 

66 

74 

74| 

Dsl 

8.  To  westward  of  Spoon  Islands . 

Passage  between  Bnmt-Coat  Island  and  Long 
Island : 

66 

1 

74 

74| 

Da 

1.  North  of  Sister  Islands . . 

’  86 

43 

461 

Da 

2.  Sooth  of  Sister  Islands . 

42 

61 

414 

Ml 

Da 

Passage  between  Borat-Coat  and  Morsbairs  Islands 

84 

63 

U4 

68| 

Da 

iaia  an  Hant  (Harbors) . 

At  anchorage  in  Head  Harbor  * . 

12 

20f 

lU 

Ml 

Da 

At  ancharage  in  Dock  Harbor . . 

10 

181 

H 

104 

Da 

At  anchorage  in  Moore's  Harbor . 

At  anchorages  in  Isle  an  Hant  Thoronghfare : 

21-80 

30-48 

204-384 

30H8I 

Da 

1.  Below  the  bar . . 

30 

80 

204 

»04 

Da 

2.  On  the  bar . 

16 

24 

144 

*44 

Da 

8.  Off  the  settlement . 

88 

42 

824 

424 

Da 

EAST  PENOBSCOT  BAY 
(Cbannala). 

At  anchorage  in  Marsh  Cove . 

Passage  from  eastwaiA  between  Isle  an  Hant  and 
the  Fox  Islands  to  Eagle  Island : 

12 

21 

114 

214 

Da 

1.  East  of  Saddle-Back  Ledge . 

76 

83| 

744 

244 

Cosat  SofTSj,  IM 

2.  West  of  Saddle- Back  Ledge . 

Passage  fh>m  westward  between  Seal  Inland  and 

75 

83| 

744 

244 

Da 

1 

1 

Three- Fathom  Ledge  to  Eagle  Island . 

Passage  from  westward  between  Matinicns  and 

75 

83| 

744 

244 

Cosat  Survey,  166i-'6A 

1 

1 

Wooden  Ball  Islands  to  Saddle-Back  Lodge _ 

Passage  from  westward  between  Matinicns  and 

108 

1161 

1074 

1174 

Cosst  Sorvsy.  166i-'66. 

*66. 

i 

The  Fox. Islands . 

Up  the  bay  frnm  abreast  of  Eagle  Island  LlghL  ' 
boose  to  Cape  Rosier : 

96 

j 

lOH 

!  I 

064 

1064 

Da 

1 

1.  Throagh  Main  Channel  . 

66 

74| 

664 

764 

Cosst  Sorvsy.  187a-*7A 

1 

2.  Between  Eagle  and  Bald  Islands . 

40* 

40i 

40 

50 

Da 

8.  Between  Beach  and  Spmce-Heod  Islands  . .  t 
From  abreast  of  Cape  Rosier  to  month  of  Penob-  1 

60 

!  77| 

i 

684 

784 

Da 

.  1 

scot  River .  . ! 

42 

61| 

414 

82  1 

Coast  Survoj,  187L 

BAST  PENOBSCOT  BAY 

At  anchorage  in  Southwest  Cove  (Seal  Island)  . .  1 

30 

384 

204 

8O4 

Cosst  Sorvey,  1866-'6t. 

(Harbora  and  Ancboragea). 

At  anchorage  in  Western  Bight  (Seal  Island) . i 

15 

234 

144 

244 

Do. 

At  anchorage  in  Shag  Roost  (Seal  Island) . | 

At  anchorage  in  Frenchman’s  Cove  (Wooden  Ball  ! 

SO 

474 

884 

484 

Da 

Island) . ' 

6 

154 

6  ' 

16 

Da 

At  anchorage  in  Matinicns  Harbor  (Matinicus) . . .  | 

21 

204 

20| 

80| 

Do. 

At  anchorage  in  Old  Cove  (Matinicus) . . { 

17 

254 

l«l 

264 

Do. 

At  anchorage  in  Condon's  Cove  (Matinicus) . 

Entering  from  the  eastward,  to  anchorage  in  Ma- 

8 

164 

174 

Do. 

tinicus  Roads . 

21 

204 

m 

8O4  1 

Da 

To  anchorage  in  Marsh  Cove  (Ragged  Island)  . . . 

14 

224 

134 

284 

Da 

To  anchorage  in  Camp  Cove  (Ragged  Island)  . . . 

8 

164 

74 

174 

Da 

To  anchorage  in  Indian  Creek  (Vinnl  Haven) .... 

7 

164 

6  1 

17 

Cosst  Survey,  1670. 

To  anchorage  in  Roberts’  Harbor  (Vinal  Haven) . . ! 

16 

244 

14 

25  ' 

Do. 

i 

1 

1 

To  anchorage  in  Arey’s  Cove  (Vinal  Haven) . 

In  entrance  to  Seal  Bay  (Vinal  Haven) : 

8 

174 

7 

16  ! 

1 

Do. 

1.  Between  Bluff  Head  and  Heu  Islands _ 

8 

174 

7  1 

18  1 

Cosst  Sorvsy,  1671. 

2.  Between  Hen  Islands  and  Long  Island  . . . 

87* 

47  1 

864  j 

47| 

Da 

At  anchorage  in  Seal  Bay . 

*  Dangerous  la  sontherlj  win 

10-66 

ids. 

284-734! 

16-46  ! 

20-76  1 

Da 
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Table  of  depths^  Atlantic  Coast — Continued. 


MAINE. 


1  Least  water  in  channel. 

PlaoM., 

Limits  between  which  depths  are  given. 

Mean. 

Spring  tides. 

Authorities. 

Low 

water. 

High 

1  water. 

1 

1  Low 

1  water. 

1 

High 

water. 

Feet. 

1  Feet, 

Feet 

Feet. 

BAST  PENOBSCOT  BAT 

At  anchorage  in  Smith’s  Cove . 

0 

I  18* 

8 

10 

Coast  Survey.  1871. 

(Harbors  ind  Anoborages) — 

To  anchorage  in  Smith's  Cove  (Vinal  Haven) . 

8  - 

1?* 

7 

1  18 

Da 

CoBtinnod. 

To  anchorage  in  Deep  Cove  (Vinal  Haven) . 

31 

1  40* 

30 

« 

Do. 

To  anchorage  in  Winter  Harbor  (Vinal  Haven) . . 

i» 

24* 

14 

25 

Do. 

At  anchorage  in  Winter  Harbor  (Vinal  Haven). . . 

25 

34* 

24 

35 

Do. 

At  anchorage  under  Fifleld's  Point  (Deer  Isle)  . . . 

22* 

31* 

21* 

32 

Coast  Survey,  1875. 

At  anchorage  in  Bnmt  Cove  (Deer  Isle) . 

0 

17* 

8* 

I8i 

Do. 

At  anchorage  in  Crockett’s  Cove  (Deer  Isle) . 

10 

18* 

H 

10* 

Do. 

At  anchorage  in  Southwest  Harbor  (Deer  Isle)  . . . 

21 

20* 

20* 

30* 

Da 

To  anchorage  in  Sylvester’s  Cove . 

To  anchorage  in  Carver’s  Cove  (eastern  end  of 

13 

21* 

12* 

22* 

Do. 

Fox  Islands  Thoroughfare) . 

At  anchorage  in  Mullen’s  Cove  (North  Haven 

16 

25J 

15 

26 

Coast  Survey,  1868. 

Island) . 

At  anchorage  in  Hog  Island  Cove  (under  Oak 

0 

18* 

8 

10 

Da 

Hill,  North  Haven) . 

Over  the  bar  between  “The  Porcupines"  and 

24 

32* 

23* 

33* 

Coast  Survey,  1873 -’74. 

Eagle  Island . 

At  the  anchorage  between  Burnt  Island  and  Oak 

13 

21* 

12* 

22* 

Coast  Survey,  187.5. 

Hill . 

10 

27* 

18* 

28* 

Coast  Survey,  1878-’74. 

At  anchorage  under  south  shore  of  Butter  Island . 

18 

26* 

171 

27* 

Da 

At  anchorage  in  Northwest  Harbor  (Deer  Isle)  .. 
At  anchorage  in  Northwest  Slue  (under  Carney's 

13* 

22* 

12* 

23 

Coast  Survef,  1876. 

Island)  . 

To  anchorage  between  Eaton’s  and  Pickering 

14 

22* 

13* 

23* 

Do. 

Islands  (cnteiing  from  eastward) . 

13* 

22* 

12* 

23 

Coast  Survey,  1873-*74, 

At  the  anchorage . 

87 

45* 

86* 

46* 

Da 

At  the  anchorage  in  Billings’  Marsh  Cove . 

7* 

16* 

6* 

17 

Coast  Survey,  1876.  . 

At  the  anchorage  under  Birch  Island . 

18 

26* 

17* 

27* 

Do. 

At  the  anchorage  under  Pond  Island  . 

30 

30* 

20* 

30} 

Coast  Survey,  1873-*74 

At  the  anchorage  in  Weir  Cove  (Cape  Rosier) .... 

8 

17* 

7* 

17} 

Coast  Survey,  1874. 

At  the  anchorage  in  Horse-Shoe  Cove  (Cape  Rosier) 

10* 

28* 

10 

20* 

Da 

At  the  anchorage  in  Orentt’s  Harbor . 

21 

30* 

20* 

30} 

Do. 

1 

At  the  anchorage  in  Orr’s  Cove . 

Entering  Holbrook’s  Cove: 

24 

33* 

23* 

33} 

Do. 

1 

1.  By  the  South  channel  * . 

20 

28* 

10* 

20* 

(Toast  Survey,  1876. 

1 

2.  By  the  North  channel . 

83 

41* 

82* 

42* 

Do. 

1 

At  anchorage  in  Holbrook’s  Cove . * 

21-34 

30*-43* 

20*-33*' 

30}-43} 

(/Oast  Surrey,  1873. 

At  anchorage  in  Bounty  Cove  (Islesboro’) . 

11 

20* 

10* 

21 

Coast  Survey,  1871. 

At  anchorage  in  Sabbath-Day  Cove  (Islesboro’) . . 

11 

20* 

10* 

21 

Do. 

At  anchorage  in  Coombs’  Cove  (Islesboro’) . 

16 

25* 

15* 

26 

Do. 

t 

At  anchorage  in  Parker’s  'Cove  (Islesboro’) . 

Bagadnce  River : 

Entering  Cast ine  Harbor,  from  Dice’s  Head  to 

8 

17* 

7* 

18 

Da 

1 

j 

anchorage  off  the  town . | 

42 

51* 

41* 

61} 

Coast  Survey,  1878 

1 

Up  the  river  to  the  Middle  Ground . i 

30 

48* 

38* 

48} 

Da 

Channel  west  of  Middle  Ground . 

66 

76* 

65* 

75} 

Do. 

Channel  east  of  Middle  Ground .  i 

22 

31* 

21* 

31} 

Da 

Up  the  river  to  Trott’s  Ledge . i 

30  1 

30* 

20* 

30} 

Da 

Main  Channel  south  of  Trott's  Ledge . { 

42 

61* 

41* 

51}  1 

Da 

Channel  north  of  the  ledge .  ' 

19 

28* 

18*  1 

28}  1 

Da 

To  anchorage  off  North  Castine . 

30  , 

30* 

20* 

30} 

Da 

Up  the  river  to  The  Narrows . 

36* 

26*  j 

36} 

Do. 

At  anchorage  in  Hatch's  Cove . 

Entering  Smith’s  Covc,t  fi'om  Hospital  Island 

7  ! 

1 

16* 

«*  1 

1 

16}  ' 

Do. 

to  Sheep  Island  . 

22  1 

31* 

21*  1 

31} 

Do. 

*  Dangerons ;  many  ledges.  t  Sometiines  called  Lawrence's  Bay. 


«  ' 


i 
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Table  of  depthSj  Atlantic  Coast — Coutinaed. 

MAINE. 


Least  water  in  channel. 


Places. 

Limits  between  which  depths  are  given. 

1  Mean. 

Spring  tides. 

1  Authorities. 

j  • 

Low 
j  water. 

High 
'  water. 

1 

Low 

water. 

High 

water. 

EAST  PENOBSCOT  BAY 

At  anchorage  in  Smith's  Cove: 

1  Feft. 

1  FmL 

Feet. 

Feet 

1 

(Harbors  and  Anchorages)— 

1.  Outer  nni  horago  . 

22J 

1  3)* 

22 

3-* 

1  Coast  Survey,  1873. 

Continned. 

2.  Upper  om-horage  (ab<ive  Sheep  Island) _ 

10-19* 

25*-2ea 

154-10 

1 

Do.. 

6 

'  14-10* 

Do. 

Penobscot  Kiver . . 

From  abreast  of  Fort  Point  by  Main  Channel  to 

1 

Bucksport . 

1  *24 

1  33* 

23* 

34 

Coast  Survey,  187 1-*!! 

At  anchorage  in  Fort  Point  Cove . 

iG 

25* 

15* 

25} 

Coast  Survey,  1873. 

Tbroagh  Eastein  Channel  (behind  Whitmore’s 

1 

Island)  to  Bucksport . 

21* 

11* 

22 

Da 

At  anchorage  oflf  Buckspoit . 

1 

84* 

74* 

85 

Da 

At  Bucksport  wharves . 

1  12-18 

21  *-27* 

11*-17* 

22-28 

Da 

Up  river  from  oflf  Bucksport  to  Winterport . 

1 

34* 

20 

35* 

Da 

At  anchorage  oflf  Winterport . . 

27 

40* 

26 

41* 

Do. 

At  Winterport  wharves . 

1  12-18 

25*-31* 

11-17 

26*-524 

Da 

Upriver  from  oflf  Winterport  to  Crosby's  Narrows. 

1  ^ 

34| 

20 

85* 

Do. 

From  Crosby’s  Narrows  to  Bangor . 

I  14 

27f 

13 

28* 

Do. 

At  anchorage  below  the  bridge  . 

17 

30| 

16 

81* 

Do. 

VYEST  PENOBSCOT  BAT 

From  eastward,  by  Main  Channel,  to  abreast  of 

(Approaches  and  Channels). 

Owl’s  Head . 

51 

60| 

50} 

60* 

Cosst  Survey,  l866-’68. 

From  eastward,  by  passage  between  Seal  Island 

and  Malcolm's  Ledges . 

48 

56| 

47* 

57* 

Do. 

• 

From  eastward,  by  passage  between  Malcolm's 

Ledges  and  Wooden  Ball  Island . 

45 

53| 

44* 

64* 

Do. 

From  eastward  between  Wooden  Ball  Island  and 

i 

Matinicus . 

66 

74| 

65* 

76* 

Da 

From  westward  by  Main  Channel,  between  Mati- 

niens  and  the  Green  Islands . 

66 

741 

65* 

75* 

Da 

Passage  between  the  Green  Islands . i 

44 

52*  1 

43* 

63* 

Do. 

Passage  between  the  Green  Islands  and  Metinic 

t45 

53* 

44* 

1 

Do. 

Passage  north  of  Metinic  (Two*Bash  Channel)  . . . 

60 

68* 

m  I 

flo* 

Da 

Through  Muscle  Hidge  Channel  and  Owl’s  Head 

Bay  to  Owl’s  Head . 

30 

30* 

20* 

40 

Cosst  Survey,  1866-'67. 

Through  Fisherman's  Island  Passage  ftom  Mus¬ 

cle  Ridge  Channel . 

26 

35* 

25* 

86 

Do. 

Up  the  bay  from  abreast  of  Owl’s  Head  to  Turtle 

Head  (Islcsboro’) . 

66 

75* 

65* 

76 

(3oast  Survey,  1871. 

From  abreast  of  Turtle  Hoad  to  entrance  to  Pe¬ 

nobscot  River  (Fort  Point) . 

45 

M* 

44* 

55 

Da 

Through  the  Middle  Passage  into  East  Penobscot 

Bay . . . 

138 

1471 

137* 

148* 

Da 

Across  the  bay  from  Two-Bush  Channel  to  Fox 

Islands  Thoroughfare . 

34* 

43* 

33} 

44* 

Do. 

Across  the  bay  from  Owl's  Head  to  Fox  Islands 

Thoroughfare . 

52* 

61* 

51} 

61* 

Do. 

WEST  PENOBSCOT  BAY 

At  anchorage  in  Matinicus  Roads . . 

1  15-27 

33*-35* 

141-26} 

24*-36* 

Coast  Survey,  1806-  *68 

(Harbors  and  Anchorages). 

At  anchorage  in  Wheeler's  Bay . 

10 

28* 

18* 

20 

Coast  Survey,  1867. 

At  anchorage  in  RacklifiTs  Bay . 

15 

24* 

14* 

25 

Da 

At  anchorage  in  Seal  Harbor . 

24 

33* 

33* 

84 

Da 

1 

I 

In  entrance  to  Weskeag  River . 

10 

20* 

Cosst  Survey,  1873. 

1 

At  anchorage  off  Dyer’s  Point . 

11* 

20} 

11 

31* 

Da 

Up  Weskeag  river  to  South  Thomaston . 

* 

n 

0 

10* 

Da 

At  anchorage  in  Home  Harbor . 

24 

33* 

23* 

34 

(Toast  Survey,  1867. 

'  At  anchorage  in  False  Whitehead  Harbor  - 

10 

10* 

H 

20 

Do. 

1  To  anclioiage  in  Dix  Ishind  Harbor: 

»  1  Fasti  ni  Pass  'g(*  . 

0 

18* 

8* 

10 

Da 

1  2.  Westnn  l’as!«!ige  . 

10* 

28} 

10 

20*  I 

Da 

*  At  bar  near  Odom’a  L<  <!pe.  1  Givateal  depth  in  channel  (abreast  of  Fisherman’s  Island)  408  feet 
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TcMe  of  depths^  Atlantic  Coast — Continued. 


MAINE. 


Least  water  in  channel.  ■  | 

Plaoet. 

Limits  between  which  depths  are  given. 

Mean. 

Spring  tides. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

Feet 

Feet 

Feet 

Feet 

WEST  PENOBSCOT  BAT 

At  the  anchorage  in  Dix  Island  Harbor . 

24 

33* 

23* 

34 

(Jlurboni  and  Anchorages) — 
Continued. 

At  the  anchoiago  under  Ash  Island . 

At  the  anchorage  off  Dodge’s  Point  (Owl’s  Head 

15 

241 

14* 

25 

Bay . .  . 

3.3 

42i 

32* 

43 

In  entrance  to  Carver’s  Harbor . 

27 

36* 

26 

37 

At  the  anchorage  off  the  village . 

7 

16J 

6 

17 

At  the  anchorage  in  Sand  Cove . . 

7 

16* 

6 

17 

At  the  anchorage  in  Deep  Cove  (Green  Island). .. 

24 

33* 

23 

34 

Through  Fuz  Island  Beach  to  Hurricane  Sound  . 

15 

24* 

14 

25 

At  anchorage  in  Quandary  Cove . 

14 

23* 

13 

24 

At  anchorage  in  Union  Cove. .  / . 

7 

16* 

6 

17 

At  anchorage  in  Old  Harbor . 

9 

18* 

8 

19 

Through  Hurricane  Sound  to  Lairey’s  Narrows. . . 
In  entrance  to  The  Basin ; 

81 

90* 

80 

91 

1.  Through  passage  south  of  Barton  Island  .. 

—h 

0 

“1* 

10 

2.  Through  passage  north  of  Barton  Island. . . 

I2i 

2 

13 

At  the  anchorage  in  The  Basin . . . . 

22-111 

31i-]20i 

21-110 

32-121 

Through  Huntcanc  S<‘und  to  Leadbetter  s  Narrows 

GG 

75* 

65 

76 

Through  Lairey’s  Narrows  to  the  bay . . . . 

36 

45* 

35 

46 

Through  Leadbetter’s  Narrows  to  the  bay . 

*24 

33* 

23 

34 

To  the  anchorage  In  Long  Cove . 

13 

22* 

12 

23 

In  entrance  to  Crockett’s  Cove . 

30 

39* 

29 

40 

At  the  anchorage . 

11 

20* 

10 

21 

In  entrance  to  Fox  Islands  Thoroughfare . 

52 

61* 

51 

62 

1  At  anchorage  in  cove  south  of  Brown’s  Head . 

10 

19* 

9 

20 

At  anchorage  In  TTooster’s  Cove . 

1  Entering  Rockland  Harbor : 

15 

24* 

14 

25 

! 

1  1.  North  of  South  Ledge . . 

22 

31* 

21 

32 

j 

2.  South  of  South  Ledge . 

31 

40* 

30 

41 

1 

1  At  the  anchorage  off  Crockett’s  Point . 

m 

29 

18* 

29* 

At  the  anchorage  off  Atlantic  Point . 

\ 

30* 

20 

31 

At  the  anchorage  in  Broad  Cove . 

21 

30* 

20 

31  j 

At  the  anchorage  in  Deep  Cove . 

At  the  anchorage  in  Clam  Cove  (north  of  Rock¬ 

18 

271 

17 

28 

. 

land)  . 

Over  the  bar  between  Ram  Island  and  Brewster’s 

21  * 

30* 

1 

20 

31 

Point .  . 

13 

22* 

12 

23 

In  entrance  to  Rockport  Harbor . 

60 

i  69* 

59 

70 

At  the  anchorage  off  the  town . 

At  the  anchorage  in  Bartlett’s  Harbor  (North  Ha¬ 

36* 

26 

37  1 

ven)  .  . 

13 

22* 

’  12 

1  23  1 

i 

1 

At  the  anchorage  in  North  Harbor  (North  Haven) 
In  entrance  to  Camden  Harbor: 

22 

31* 

21 

32 

1.  Through  Northeast  Channel . 1 

10* 

20* 

18J 

1  29* 

2.  Between  Inner  and  Outer  Ledges . ^ 

1  22 

31| 

21* 

32* 

3.  Through  Main  Channel .  | 

28 

371 

27* 

38* 

4.  To  anchorage  in  Sherman’s  Cove . { 

26* 

;  16*  j 

27* 

5.  Over  Negro  Island  Bar . ' 

i  ! 

13* 

1  3*  I 

14 

At  the  anthorage  off  Easton’s  Point  Wharf . 

15 

241 

1 

25* 

j 

At  the  anchorage  in  Inner  Harbor,  off  Camden  ... 
In  entrance  to  Gilkey ’s  Harbor : 

1.  Between  Job’s  and  Seven  Hundred  Acre 

1 

lOJ 

1  * 

j 

11* 

1 

Island . ' 

55 

641 

!  54*  ' 

65* 

1 

2.  Through  Minot’s  Narrows . 

8.  By  the  Main  Entrance  from  the  northward  ' 

8 

17| 

1  7* 

18* 

1 

under  Grindel’s  Point  .  . !  C6 

*  Dangerous  2-feet  rock  nearly  in  mid-channel. 

!  2H 

86* 

Auth<  ritieii. 


Coast  Survey,  1867. 
‘Do. 

Do. 

Coast  Survey,  1870. 
Do. 

Do. 

Do. 

Coast  Survey,  1869. 
Do. 

Do. 

Coast  Survey,  1870. 
Coast  Survey,  1869. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do 

Do. 

Coast  Survey,  1868. 
Do. 

Coast  Survey,  1871. 

Coast  Survey,  1863. 
Do. 

Do. 

Do. 

Const  Survey,  1871 
Do. 

Do. 

Do. 

Coast  Survey,  1865. 
Do. 

Coast  Survey,  1871. 
Do. 

Const  Survey,  1865. 
Do. 

Do. 

Da 

Do. 

Do. 

Do. 


Coast  Sanrey,  187L 
Da 

Da 


a ' 
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Table  of  depthe,  Atlantic  Coast — Continued. 


MAIlfE. 


Least  water  in  channel. 

Plaeee. 

1 

1  Limits  between  which  depths  are  giren. 

Mean. 

Low  1  High 

Spring  tides. 

i 

Low  1  High 

AuthsrMes. 

1 

water. 

1 

water. 

I 

water. 

water. 

WEST  PENOBSCOT  BAY 

! 

j  Fp  the  harbor  fttjm  Minot's  Island  to  Spruce 

1 

FwL  1 

Fui. 

FfL 

Fast. 

(Harbors  and  Anrhorngei)— 

Island . 

30 

461 

35* 

46* 

Coast  Survey,  1871. 

Continued. 

!  At  anchorage  in  Ames’  Cove . 

0 

m 

8* 

19* 

Do. 

^  At  anchonige  in  Cradle  Cove . 

11 

20} 

10* 

21* 

Do. 

At  anchorage  in  cove  east  of  Thrum  heap . 

7 

16} 

6* 

17* 

Do. 

’  At  anchorage  off  Spruce  Island . 

32 

41| 

81* 

42*  ' 

Do. 

1  At  anchorage  in  mouth  of  Broad  Cove . 

■  At  anchorage  Ik  tween  Spruce  and  Warren’s  Isl- 

11 

20} 

.«* 

2.*  , 

1 

1  Do. 

1  ands . 

j  At  anchorage  under  Spruce  Ucarl  (Duck  Trap 

8 

17} 

7* 

1 

18* 

Do. 

Harbor) . 

31* 

8U 

42 

Coast  Survey,  18n. 

At  anchorage  abreast  of  “The  Beach”  ( Lincoln  ville) 

33 

42} 

32* 

43* 

Do. 

At  anchorage  in  Crow  Cove  (South  Islesboro')  . . 

14 

23} 

13* 

24* 

(3oast  Survey,  1871. 

At  anchorage  in  Satunlay  Cove . 

21 

30} 

20* 

81* 

Coast  Survey,  1865. 

At  anchorage  in  S«-al  Harbor  (North  Islesboro’)  . . 

34 

43* 

33* 

44 

Coast  Survey,  1871. 

At  anchorage  east  of  Seal  Island . 

33 

42* 

32* 

43 

Do. 

Through  Hog  Island  Narrows . 

30 

89* 

29* 

40 

Do. 

At  anchorage  in  Turtle  Cove  Harbor . 

22* 

32 

22 

82* 

Coast  Survey,  1872. 

At  anchorage  in  Sprague's  Cove . 

8 

17* 

7} 

18*  ; 

Do. 

To  anchorage  in  Belfast  Bay,  below  the  town - 

19* 

29} 

18} 

80 

Do. 

Up  the  bay  to  Patterson’s  Point . 

16 

25} 

16} 

26* 

Do. 

At  the  anchorage  off  the  town . 

17 

26} 

16} 

27* 

1  ^ 

To  the  anchorage  off  the  town . 

13 

22} 

12} 

28* 

Do. 

1  To  the  lower  bridge . 

0 

m 

8} 

18*  1 

Do. 

To  the  upper  bridge . 

2 

Ilf 

1} 

12* 

Da 

At  anchorage  in  Searsport  Haibor . 

8 

17* 

7} 

18* 

Coast  Survey,  1878. 

At  anchorage  in  Long  Cove . 

15 

24* 

14} 

25* 

Da 

Passages  connecting  East  and 

At  anchorage  abreast  of  Mack's  Point . 

Fox  Islands  Thoroughfare: 

27 

86* 

26} 

27* 

Da 

West  Penobscot  Bays :  (with 

1.  In  Western  Entrance . . . 

M* 

68} 

68 

68} 

Cosst  Survey,  1808. 

anchorages  therein). 

2.  In  Eastern  Entrance . 

From  eastward  through  the  Thoroughfare  to 
Widow’s  Island : 

63 

72} 

62* 

73} 

Da 

1 

1.  North  of  Channel  Rook . 

46 

Ki 

46* 

66} 

Da 

2.  South  of  Channel  Book .  . 

43* 

63} 

43 

63} 

Do. 

From  abreast  of  Widow’s  Island  to  Iron  Point  . . 

42 

51} 

41* 

62} 

Da 

From  abreast  of  Iron  Point  to  Young's  Point . 

From  abreast  of  Young’s  Point  to  West  Penob* 
soot  Bay : 

L  Between  Brown's  Head  and  the  Sugar- 

m 

•29} 

19 

29} 

Da 

Loaves . 

•H 

41} 

81 

41} 

Da 

2.  West  of  the  Sugar-Loaves . 

Through  Little  Thoroughfare  to  abreast  of  Calder- 

83 

42| 

82* 

48} 

Do. 

wood’s  Point .  . 

18 

f27} 

17* 

28} 

Da 

At  anchorage  in  Carver's  (3ove . 

16 

25} 

15* 

26} 

Da 

At  anchorage  in  Kent’s  Cove . 

»-14 

1^-23} 

8*-18* 

19}-24} 

Da 

At  anchorage  in  Waterman's  Cove . 

8 

17| 

7* 

18} 

Do. 

At  anchorage  off  North  Haven  village . 

81 

80} 

20* 

2U 

Do. 

At  anchorage  under  Zeke’s  Point . 

28 

87} 

27* 

88} 

Da 

At  anchorage  abreast  of  Hopkins’  Point . 

25 

84} 

24* 

85} 

Da 

At  anchorage  in  Perry’s  Cove . 

n* 

21} 

11 

21} 

Da 

At  anchorage  in  month  of  Mill  River . 

At  anchorage  in  Seal  Cove . 

14 

10-36 

23} 

19M5} 

18* 

9*^ 

24} 

20}-46} 

Da 

Da 

In  entrance  to  Southern  Harbor . 

86 

45} 

35* 

46} 

Da 

At  anchorage  abresuit  of  Dumpling  Islands . 

lOi 

29* 

19 

29} 

Do 

At  anchoiage  above  Lobster  Island . 

14 

23} 

13*  1 

24} 

Da 

*  Between  Grindstone  and  Iron  Point  Ledges.  Elsewhere  not  less  than  eeren  fhthoms.  t  Daagenmn. 


i 
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Table  of  depths^  Atlantic  Coast — Continued. 


MAINE. 


Least  water  in  channel 

PUea*. 

Limita  between  which  depths  are  given. 

Mean. 

Spring  tides. 

Anthorities. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

Paasages  conBOctiog  Saat  and 

Fox  Islands  'Thoroughfare : 

Feet. 

Feet 

Feet 

Feet. 

Weat  Panobacot  Baya :  with 

At  anchorage  in  mouth  of  Ames’  Creek . 

10 

m 

0* 

20* 

Coast  Survey,  1868. 

aoaboragea  therein. 

At  anchorage  north  of  Crabtree  Point  Ledgo. . 

31i 

41* 

31 

41* 

Do. 

At  anchorage  in  cove  south  of  Brown’s  Head  . 

MO 

19* 

0* 

20* 

Do. 

At  anchorage  south  of  Stand-in  Point . 

Passage  bet^veen  Eagle  and  North  Haven  Islands : 

•16 

24* 

14* 

25* 

Do. 

Through  to  the  northward  of  Spoon  Ledge  . . . 

40* 

40* 

40 

60 

Coast  Survey,  1878-74. 

Through  to  the  southward  of  Spoon  Ledge. . . 

281 

87* 

28 

88 

Do. 

Between  Oak  and  Burnt  Islands . 

Passage  between  Beach  and  Spruce  Head  Islands : 

se 

44* 

86* 

45* 

Do. 

Through  to  the  eastward  of  Cult’s  Head . 

86 

44* 

86* 

45* 

De. 

Between  Colt’s  Head  and  Mark  Island . 

Passage  between  Hog  and  Beach  Islands: 

60 

77* 

68* 

78* 

Do. 

Through  from  the  southward . 

66 

74* 

66* 

75* 

Do. 

Through  from  Eggemoggin  Roach . 

Northern  Passage : 

68 

66* 

67* 

87* 

Do. 

Through  bet  weeu  Cape  Rosier  and  Pond  Island . 
Outside  Passage  between  Vinal  Haven  and  Outly¬ 
ing  Islets : 

114 

122* 

118* 

128* 

Do. 

1.  Entering  between  Sheep  and  Carver’s  Islands 

2.  Between  Sheep  Island  Ledge  and  Carver's 

62 

•1* 

61 

Coast  Surrey,  I860. 

Island . 

86 

45* 

85 

46 

Do. 

8.  Between  Carver’s  Island  and  Middle  Ledge 

46 

64* 

45 

65 

Do. 

4.  Between  Middle  Ledge  and  Hay  Islands - 

5.  From  abreast  of  Carver’s  Island  into  West 

80 

48* 

38 

4« 

Do. 

Penobscot  Bay .  . 

80 

30* 

» 

40 

Do. 

Clark'a  Core  (near  Tennant’a 

i  In  entrance  north  of  Clark's  Island  Ledge . 

16 

24* 

14* 

25 

Coast  Surrey,  1867. 

Harbor). 

In  entrance  south  of  Clark’s  Island  Ledge . 

16 

25* 

15* 

26 

Do. 

Long  CoTa  (near  Tannant’a 

At  the  anchorage . ^ . 

entrance  between  Clark’s  Island  and  The 

18 

2C* 

12* 

28 

Do. 

Harbor) 

Spectacles . 

In  entrance  between  The  Spectacles  and  High 

\ 

28* 

10 

20* 

Do. 

Island . . . 

i  7 

16* 

6* 

17 

Da 

In  entrance  west  of  Northern  Island .  . 

At  anchorage  abreast  of  The  Spectacles : 

I  14 

1 

23* 

13* 

24 

Do. 

1.  East  side . 

22 

31* 

21* 

38 

Du. 

. 

2.  West  side  . 

13 

22* 

12* 

23 

De. 

At  anchorage  offnorthweat  end  of  Clark’s  Island. 

i 

20* 

10* 

21 

Do. 

At  anchorage  off  north  end  of  Clark’s  Island  . 

1  13 

22* 

12* 

23 

Do 

At  upper  anchorage . 

! 

16* 

6 

16* 

Do. 

Tennanrt'a  Harbor. ..... _ .... 

At  nnohnrAgA  nprler  Rart'i*  Nftp.li 

i  16 

26* 

23* 

15* 

13* 

26 

Do. 

At  anchorage  off  Lower  Wharf . 

i 

24 

Do. 

At  upper  anchorage  off  the  village . 

Over  the  bar  between  Southern  Island  and  Hart’s 

!  0 

18* 

8* 

10 

Do. 

Moaqnlto  Haibor  . 

Neck . 

In  entrance  between  Mosquito  Head  and  Mosquito 

2 

11* 

1* 

12 

Do. 

!  Island  (Main  Channel) . 

26* 

84* 

25 

35* 

Coast  Surrey,  1866. 

I  In  entrance  over  bar  west  of  Mosquito  Island  . . . . 

0 

18* 

8* 

10 

Da 

1  At  lower  anchorage . 

21 

30* 

20* 

81 

Do. 

antnt  eooigv'a  River  (Chan* 

i  To  anchorage  in  Inner  Harbor . 

Through  passage  between  Mosquito  Island  and 

1 

18*  ! 

1 

8* 

10 

Do. 

Bcla). 

The  Brut hei  8  to  Marshall’s  Point  . 

From  abreast  of  Marshall’s  Point  between  Hoop¬ 

24 

:  m  1 

i  23* 

1 

84 

Do. 

er’s  Island  and  Allen’s  Ledge . 

From  abreast  of  Marshall’s  Point,  through  Her¬ 

46 

1  64* 

44* 

66 

'  Do. 

1  Do. 

ring  Gut,  to  anchorage  off  South  Saint  George. . 

*  Obstructed  by  rooks.  Not  safe  foi 

SO  80* 

strangers. 

1  20* 

40 
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Table  of  depths^  Atlantic  Coast — Continued. 

MAINE. 


Least  water  in  ohann^ 


Places 

Limits  between  which  depths  are  given. 

Mean. 

Spring  tides.  | 

Low 

water. 

High 

water. 

Low 

water. 

High  I 

water. 

Feet. 

Feet, 

Feet. 

FeeL 

Saint  George’s  River  (Chan- 

At  the  anchorage  off  South  Saint  George . 

25* 

35* 

25 

86* 

nels) — Continued. 

Over  b.'ir  at  northern  end  of  Herring  Gut . 

» 

m 

8* 

10 

Into  Herring  Gut  through  Passage  between  Gun- 

1  ning  Rocks  and  Hart’s  Island . . 

24 

33* 

23* 

34 

Through  Middle  Channel,  between  Old  Cilley 

Ledge  and  George’s  Islands : 

1.  North  Passage . 

30 

48* 

38* 

40 

2.  Main  Entrance .  . 

48 

57* 

47* 

58 

Through  between  Burnt  and  Allen  Islands  to 

abreast  of  Hooper’s  Island . 

48 

57* 

47* 

58 

Through  Davis’  Straits  to  Hooper’s  Island . 

28* 

38* 

28 

38* 

Through  South  Channel  (west  of  George’s  Islands) 

to  north  end  of  Caldwell  Island . 

00 

60* 

50* 

70 

Through  Old  Hump  Channel  to  north  end  of 

Caldwell  Island .  . 

19* 

*20* 

10 

20* 

Through  the  Western  Passage  between  Franklin 

and  Harbor  Islands  to  Caldwell  Island . 

60 

69* 

50* 

70 

Tip  the  river  to  Howard’s  Point  from  abreast  of 

south  end  Hooper's  Island  (East  Channel) . 

30 

30* 

29* 

40 

From  abreast  north  end  of  Caldwell  Island  to 

Pleasant  Point  (West  Channel).  . 

76 

85* 

7H 

80 

Through  The  Narrows  and  up  to  Bradford’s  Point. 

66 

75* 

65* 

76 

From  abreast  of  Bradford’s  Point  to  Hospital  Point 

21 

30* 

20* 

81 

From  Hospital  Point  to  Thomaston . 

7 

16* 

6* 

17 

Saint  George’s  River  (Harbors 

At  anchorage  in  George's  Harbor . 

25-A6 

34 *-75* 

24*-06* 

35-76 

and  Anchorages) 

At  anchorage  between  Caldwell  and  Teal’s  Islands 

80 

30* 

20* 

40 

1  At  anchorage  under  Hooper’s  Point . 

21^5 

30*-54* 

20*-44* 

31-55 

1  At  anchorage  in  Gay  Cove . 

13  1 

1  22*  1 

12* 

23 

At  anchorage  in  Pleasant  Point  Gut . 

13 

22*  I 

12*r 

!  23  i 

t 

At  anchorage  in  Deep  Cove . 

t21 

30* 

2®* 

81  1 

At  inner  anchorage  in  Deep  Cove . 

7 

16*  I 

6* 

17 

1 

At  anchorage  in  Turkey  Cove . 

10 

28* 

18*  i 

20  ; 

At  anchorage  in  Maple-Juice  Cove . 

10-21 

10*-30* 

0*-20*  1 

20-31 

1 

At  anchorage  in  Otis’  Cove . 

0 

18* 

8* 

At  anchorage  in  Watts’  Cove . 

7 

1«*  1 

6* 

17 

At  anchorage  in  Broad  Cove  . 

8 

17* 

7* 

18 

MDSCONGUS  BAY  (Chan- 

From  eastward  between  Caldwell  and  Gay  Isl- 

nels). 

ands  (Saint  George’s  River) . 

00 

60* 

60* 

70 

From  eastward  through  Davis’  Straits . 

28* 

37} 

28 

38*  ! 

From  eastward  south  of  Old  Man  Ledge . 

06 

105* 

05* 

165}  1 

From  eastward  between  The  Old  Man  and  The 

Old  Woman . 

46 

55* 

45* 

56 

From  eastward  between  The  Old  Woman  and  Al- 

len  Island . . 

40 

m 

89* 

50 

Through  the  bay  fh>m  abreast  of  Little  Egg  Rock 

to  mouth  of  Med  uncook  River . 

40 

58* 

48* 

50 

• 

Through  Old  Hump  Channel  to  month  of  Mednn- 

cook  River . 

20 

29* 

10* 

30 

1 

Through  Western  Channel  from  abreast  of  Pema- 

quid  Point  to  mouth  of  Mednncook  River . 

1  54 

63* 

53* 

64 

Through  the  bay  to  westward  of  Eastern  Egg  Rock 

1 

and  Harbor  Island  entrance  to  Medomak  River. 

30 

47*  1 

38* 

48 

Through  Western  Channel  from  abreast  of  West- 

1  em  Egg  Rock  to  mouth  of  Medomak  River . 

40 

48* 

30* 

40 

1  From  abreast  of  Thief  Island  to  entranoe  to 

1  42 

1  Hookomock  Channel . . 

50* 

41*  1 

51 

*OT«r  bar  abreast  of  "The  Kegs.”  tDangerons.  Rooks  and  kelp. 


AnthoriUes. 


Coast  Sniwej,  196&. 
Do. 

Do. 


Do. 

Do. 

Da 

Do. 


Do. 

Da 

Da 

Coast  Surrey,  18H. 

Da 

Do. 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Da 

Do. 

Do. 

Da 

Do. 


Coast  Survey,  186S. 

Do. 

Da 

Do. 

Da 

Coast  Survey.  1606-’«7. 


Do. 


Da 

Da 

Da 

Da 
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Table  of  depths,  Atlantic  Coast — Continued. 


MAIXE. 


Least  water  in  channel. 

Places. 

Limits  between  which  depths  are  given. 

Mean. 

Spring  tides. 

Authorities. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

MUSCOXaUS  BAY  (Chan¬ 
nels)  — Continaed. 

From  eastward  to  entrance  to  Muscongus  Sonnd: 
1.  Between  Ross  and  Haddock  Islands . 

Feet 

25i 

Feet. 

3( 

Feet. 

25 

Feet. 

34* 

(.'oast  Survey,  1807-'08. 

2.  North  of  New  Harbor  Sunken  Lodges  . . . 

31* 

40 

31 

40* 

Do. 

3.  West  of  New  Harbor  Sunken  Lotlges . 

81* 

40 

31 

40* 

Da 

From  westward  from  abreast  of  Pemaqnid  Point 
to  enti*ance  to  Mnscongns  Sound . 

72 

80* 

71* 

81 

Do. 

From  abreast  of  Thief  Island,  over  Muscongns 
Bar,  into  Muscongns  Sonnd . 

6 

13* 

4* 

14 

Do. 

At  anchorage  in  Monhegan  Harbor .  . . . 

33 

41* 

82* 

42 

Da 

MUSCONGUS  BAT  (Harbors 
nud  Anchorages). 

At  the  anchorage  between  Friendship  and  Morse 
Islands . 

18 

20* 

17* 

27* 

Da 

In  entrance  to  Friendship  Harbor . . 

30 

44* 

85* 

45 

Do. 

At  the  anchorage  olT  Jameson’s  Point . 

22* 

31 

22 

31* 

Do. 

At  the  anchorage  abreast  of  Garrison  Island . 

19* 

28 

19 

28* 

Da 

To  upper  anchorage . 

3 

11* 

2* 

12 

Do. 

At  upper  anchorage . 

10 

18* 

0* 

19 

Do. 

To  lower  anchorage  in  Hatchet  Cove  . 

19* 

28 

19 

28* 

Do. 

To  upper  anchorage .  . 

15 

23* 

14* 

24 

Do. 

At  upper  anchorage . . 

19* 

28 

19 

28* 

Do. 

At  anchorage  between  Black  and  Cedar  Islands  . . 

42 

60* 

41* 

51* 

Do. 

At  anchorage  between  Hall's  and  Harbor  Islands. 

22 

30* 

21* 

81 

Do. 

At  anchorage  between  Friendship  and  Cranberry 
Islands . 

10* 

28 

19 

28* 

Do. 

In  entrance  to  Marsh  Harbor : 

1.  From  eastward  betwei'U  Marsh  Island  and 
Polin’s  Dry  Ledges  . 

40* 

55 

40 

65* 

Da 

2.  Betwec'U  Polin's  South  Led  go  and  Ross 
Island . 

43* 

52 

43 

62* 

Da 

3.  Between  Ross  and  Haddock  Islands  . 

25* 

34 

25  1 

84* 

Do. 

4.  From  westward  between  Ross  Island  and 
Webber’s  Ledges . 

42 

50* 

1 

41*  1 

51 

Do. 

At  anchorage  in  Marsh  Harbor . . 

21-37* 

29*-40 

20*-37  1 

30-40* 

Do. 

Through  the  harbor  into  Muscongus  Bay  north  of 
Marsh  Island . . 

*24 

32* 

23* 

33  1 

!  Da 

At  anchorage  in  Long  Cove  (Peraaquid) . 

24 

32* 

23* 

33  ■ 

Do. 

1 

At  anchorage  in  New  Harbor  (Pemaqnid) . 

10 

18* 

0* 

19 

Do. 

1 

1  At  anchorage  in  Pumpkin  Cove  (Pemaqnid) . 

25* 

34  j 

25 

34*  1 

Do. 

Trfbntnriea  to  Mnscongns  Bay 

lu  entrance  to  Me<l uncook  River . 

30 

45* 

85* 

40  1 

Coast  Survey,  1800-‘07. 

(Madnnoook  Riyer). 

Through  Otter  Island  Passage  to  entrance  to  the 

1  river . 1 . 

28 

37* 

27* 

i 

38  ^ 

Do. 

1 

Up  the  river  to  Crotch  Island . 

29* 

38* 

28} 

39* 

Do. 

1 

1 

^  Through  Crotch  Island  Narrows  to  Bradford’s 
Point .  . 

18 

27* 

17* 

28 

Do. 

From  abreast  of  Bradford’s  Point  to  Upper  An¬ 
chorage  . 

8 

17* 

7* 

18 

Do. 

From  off  Northeast  Point  Reef  into  Friendship 
Harbor . 

15 

24* 

14* 

25 

Do. 

At  anchorage  in  Davis’  Cove . 

15 

24* 

14* 

25 

Da 

At  anchorage  in  Hornbam  Cove . 

7 

10* 

6* 

17 

Do. 

1 

To  anchorage  west  of  Crotch  Island  t . 

17 

20* 

10* 

27 

Da 

1 

1 

At  the  anchorage  . 

19* 

28* 

19 

20* 

Do. 

i 

1 

To  anchorage  between  Friendship  and  Garrison 
Islands  . 

15 

24* 

14* 

25 

Da 

1 

1 

At  the  anchorage . 

80 

39* 

29* 

40 

Da 

I 

] 

At  anchorage  between  Crotch  Island  Ledges  and 
Friendship  Island . ' 

15 

2n 

14* 

25 

Do. 

*  Oooked  and  narrow.— Unobstraoted  channel  with  12  feat.  t  No  passage  south  of  Crotch  Island. 

S.  Ex.  29 - 20 
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MAINE. 


t 


riacM. 

Liuilta  between  which  depths  are  given. 

Least  wate 

Mean. 

r  in  ohanueL 

Spring  tides. 

Anthorities. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

Feet 

Feet 

Feet 

Fast. 

Tribntai-iea  to  Mu.scougiiB  Ray 

In  entrance  to  Medumak  River  by  Main  L'haunel . 

46| 

55 

46 

55* 

Coast  Survey,  1806. 

(Meduiiiuk  River). 

Up  river  to  First  Divide  . 

33 

41* 

32* 

43 

Do. 

Tbrongh  Flying  Paeaage  to  Jones’  Point . 

27 

35* 

26* 

86 

Da 

Through  Hungry  Island  NaiTows  to  Back  River 
Cove . 

21 

29* 

20* 

80 

Do. 

Through  Back  Elver  Cove  to  Jones’  Point. . 

21 

29* 

20* 

30 

Da 

Up  Medomak  River  from  Jones’  Point  to  The 
Narrows .  . 

30 

38* 

29* 

89 

Do. 

Throngh  The  Narrows . . 

27 

35* 

26* 

86 

Da 

From  The  Narrows  to  Hollis’  Point . 

9 

17* 

8* 

18 

Da 

From  abreast  of  Hollis’  Point  to  Hoffse’s  Point. .. 

8* 

17 

8 

17* 

Da 

From  abreast  of  lloffse’s  Point  to  Waldoboro’ . . . 

2 

10* 

u 

11 

Do 

In  entrance  to  Medomak  River  by  Hockomock 
Channel  . 

43* 

52 

48 

52* 

Da 

Throngh  Hockomock  Channel  to  Jones'  Point _ 

27 

35* 

86 

Do. 

Through  Lower  Narrows,  fi-om  Muscoiig us  Sound 
into  Hockomock  Channel . 

13 

21* 

12* 

22 

Da 

Through  Keene’s  Narrows . 

(*) 

8 

(•) 

8* 

Da 

Passage  between  Havenner’s  Point  and  Miller’s 
Islandt  . 

15 

23* 

14* 

24 

Do. 

Passage  between  Dutch  Neck  and  Havenner's 
Dry  Ledge  t . . 

13 

21* 

12* 

22 

Da 

To  anchorage  in  Delano’s  Cove . 

10 

18* 

0* 

19 

Da 

At  the  anchorage . 

21 

29* 

20* 

80 

Da 

1 

At  the  anchorage  in  Back  River  Cove . 

!»*-*«* 

28-55 

19-46 

28*-55* 

Do. 

In  entrance  to  Broad  Cove . — 

24 

82* 

28* 

88 

Da 

At  anchorage  in  cove,  abreast  of  Johnson’s  Island., 

80 

47* 

88* 

48 

Da 

At  inner  anchorage  . I 

10 

18* 

H 

19 

Da 

From  Broad  Cove  into  Eastern  Branch . 

15  j 

23* 

14* 

24 

Da 

To  lower  anchorage  in  Eastern  Branch . 

10 

18* 

H 

19 

Da 

! 

At  the  anchorage . — 

14 

22* 

13* 

28 

Da 

Tribatariea  to  Mascongua  Day 

In  entrance  to  Mnscongus  Sound . 

72 

80* 

71* 

81 

Coast  Survey,  18a7-’( 

(Mnacongua  Snimd).  i 

Up  the  sound  to  abreast  of  Round  Pond  Harbor. . 

40* 

55 

46 

55* 

Da 

1 

1 

From  abreast  of  Round  Pond  entrance  to  Muacon- 
gns  Harbor . . 

1 

22* 

31 

22 

81* 

Da 

Throngh  Eastern  Channel  to  Lower  Narrows . 

25* 

34 

25 

84* 

Da 

Throngh  Lower  Narrows  to  Medomak  River  .  . .  ! 

13 

21* 

12* 

22 

Da 

Throngh  Western  Channel  to  Greenland  Cove  .  | 

12 

20* 

11* 

21 

Da 

1 

At  anchorage  in  Brown’s  Cove . ! 

24 

82* 

23* 

33 

Da 

! 

At  anchorage  in  Round  Pond  Harbor . | 

11-14 

10*-22* 

10*-13* 

20-23 

Da 

At  anchorage  in  Mnscongus  Harbor . 1 

9 

17* 

8* 

18 

Da 

At  anchorage  in  Greenland  Cove . 

13 

21* 

12* 

22 

Da 

Over  Mnscongus  Bar  to  Medomak  River .  . . 

5 

13* 

4* 

14 

Da 

Johu’a  Bay  and  River . 

In  entrance  to  boy . 

156 

164* 

155* 

165 

Da 

1 

Up  the  bay  to  John’s  Island  :  i 

J.  From  the  eastward  . 1 

45 

63* 

44* 

54 

Coast  Survey,  186T. 

2.  From  seaward . j 

61  1 

60* 

50* 

60 

Do. 

8.  From  seaward  west  of  Pemaquid  Ledge — 

78  1 

86* 

77* 

87 

Da 

Up  the  bay  from  abreast  of  John’s  Island  to  en-  ! 
trance  to  Pemaquid  Harbor :  1 

1.  East  of  John's  Island . 

I 

49*  j 

58 

40 

58* 

Da 

2.  West  of  John’s  Island . 

67 

65* 

66* 

66 

Da 

In  entrance  to  John’s  River .  . 

60 

«8* 

59* 

69 

Da 

Up  the  river  to  Clarke’s  Point . 

21 

29* 

20* 

80 

Da 

*  Bare  before  low  water. 

[  Many  lodges  and  rooks. 

Dangerous. 
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Table  of  depths,  Atlantic  Coast — Continued. 

MAINE. 


Least  water  in  channel. 

1 

PlAoet. 

Limits  between  which  depths  are  given. 

Mean. 

1  Spring  tide.s. 

1 

Anthorities. 

^  Low 
water. 

1 

High 

water. 

Low 
j  water. 

High 

water. 

John**  B»7  And  BiTer— CoDt’d 

1  Through  "  Thread  of  Life”  Narrows: 

'  Feet 

Feet 

Feet 

Feet 

1.  Between  Crow  and  Hay  Islands . 

!  42 

50* 

41* 

51 

Coast  Survey,  1867. 

)  2.  Between  Ilay  and  Bireh  Islands . 

7 

15* 

G* 

16 

Do. 

In  entrance  to  Pemaquid  Harbor . 

' 

56* 

47* 

57 

Do. 

At  anchorage . 

j  18-37 

26i-45* 

174-36* 

27-46 

Do. 

In  mouth  of  Pemaquid  River . 

'  21 

29* 

20* 

30 

Do. 

To  lower  anchorage  in  the  river . . 

21 

20* 

20* 

30 

Do. 

To  anchorage  oflf  Coombs'  Cove . 

9 

17* 

1  ** 

18 

Do. 

In  entrance  to  McFarling’s  Cove  . 

Through  Narrows  between  Davis'  and  Rnther- 

32 

40* 

31* 

1  1 

41 

Do. 

ford’s  Islands .  . 

lOi 

28 

19 

28* 

Do. 

At  northern  anchorage  in  cove . 

25* 

34 

25 

34* 

Do. 

At  southern  anchorage . 

21 

29* 

20* 

30 

Do. 

In  entrance  to  Robinson's  Cove . 

40 

48* 

39* 

49 

!  Do. 

At  lower  anchorage  in  cove . 

17 

25* 

16* 

20 

j  Do. 

To  upper  anchorage . . 

12 

20* 

11* 

21 

1  Do. 

At  upper  anchorage  . 

13 

21* 

12* 

22 

1  Do. 

In  entrance  to  Western  Branch . 

15 

23* 

14* 

24 

Do. 

To  anchorage  in  Western  Branch  . 

10 

18* 

9* 

19 

Do. 

In  entrance  to  Foster’s  Cove . 

10 

24* 

15* 

25 

Do. 

DMiuurisooll*  RiTer  (ChAnnela) . 

At  anchorage  under  Foster's  Island . 

In  Main  Entrance: 

21 

29* 

20* 

30 

Do. 

1.  From  the  eastward  . 

67 

65* 

56* 

66 

Coast  Survey,  1866. 

2.  From  the  westward  . 

78 

86* 

77* 

87 

Do. 

In  entrance  through  Inner  Heron  Island  Channel 

54 

62* 

53* 

63 

Do. 

In  entrance  through  White  Island  Pass^tge . 

In  entrance  between  Damiscove  and  Outer  Heron 

60 

68* 

59* 

69 

Do. 

1 

Island .  . 

In  entrance  between  Damiscove  and  Fisherman’s 

78 

86* 

77* 

87 

Do. 

Island . 

30 

38* 

29* 

39 

Do. 

In  entrance  through  Fisherman's  Island  Channel 

31* 

40 

31 

40* 

Do. 

Up  the  river  to  Famum’s  Point  . 

34* 

43 

34 

43* 

Do. 

From  Famum’s  Point  to  The  Narrows . 

42 

50* 

41*  1 

51  I 

Do. 

Throngh  The  Narrows  . 

31* 

40 

31 

40* 

Do. 

From  The  Narrows  to  MiUer’s  Island  .  j 

42 

50* 

41* 

51 

Do. 

- 

Throngh  between  Miller’s  and  Carlisle  Islands  . . .  j 

51 

59* 

50* 

60 

Do. 

From  Miller's  Island  to  Merrv  Island . | 

30 

47* 

38* 

48 

Do. 

From  abreast  of  Merry  Island  to  “The  Ledges" 

36 

44* 

36* 

45 

Do. 

From  The  Lerlges  to  Perkins’  Point  .  1 

1  14* 

23 

14 

23* 

Coast  Survey,  1860-’66. 

From  off  Perkins’  Point  to  Newcastle . 

1  10 

18* 

9* 

19 

Coast  Survey,  1866. 

Bl'ver  (BArbora  | 

In  entrance  to  Little  River . .* . ! 

18 

26* 

17* 

27 

Coast  Survey,  1860. 

At  eastern  anchorage  (under  Reed's  Island) . i 

7 

15* 

6* 

16 

Do. 

To  upper  anchorage . 

0 

17* 

8* 

18 

Do. 

1 

At  upper  anchorage .  . 

18 

26* 

17* 

27 

Do. 

In  entrance  to  Christmas  Cove  .  .  | 

55* 

64 

55 

64* 

Do. 

At  the  outer  anchorage .  .  . 

36 

44*  j 

35* 

45 

Do. 

To  the  inner  anchorage  . . 

17 

25*  ' 

16*  1 

26 

Do. 

At  the  inner  anchorage . 

21  1 

29* 

20*  ' 

30 

Do. 

At  anchorage  in  Famum’s  (;ove  . . . 

* 

16* 

7* 

17  j 

Do. 

At  anchorage  in  Jones’  (;ovo  . 

0 

17* 

8*  1 

18  1 

Do. 

At  anchorage  off  Ilodgdon’s  Mills  . 

24 

32* 

23* 

33  1 

Do. 

At  anchorage  in  Meadow  Cove . 

24 

32* 

23* 

33 

Do. 

At  anchorage  ill  Back  Narrows . 

.24 

32*  , 

23* 

33 

Do. 

At  anchorage  in  So;il  Cove  . 1 

15-21 

23*-29* 

l4*-20* 

24-30 

Do. 

At  anchorage  in  Long  Cove  .  . 

15  ! 

23*  1 

24  1 

Do. 

At  eastern  anchorage  in  Clarke's  Cove . 

24  i 

32* 

23*  ' 

33 

Coast  Survey,  1866. 

At  western  anchorage  in  Clarke's  Cove.  . 

27  j 

35*  ; 

26*  1 

36 

Do. 

At  anchorage  in  Pleasant  Cove . 

14-17  1 

22*-25* 

13^16*  1 

23-26 

•  Da 
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MAINE. 


P1hoc«. 


Damai-iscotla  River  (Flarl  ora 
and  Anchorage's)— routin’d. 


Booth  Bay  and  trlbatariet 


Shoepscot  Rir«r  and  tribn- 
tariea. 


1  Least  water  in  channel. 

Lbnifs  between  which  depths  are  given. 

1  Me 

lan. 

Spring  tklea. 

AuMiorities. 

1  T 

j  Low 

High 

Low 

High 

j 

water. 

water. 

‘  wat4'r.  1 

water. 

i 

Feet. 

Feet. 

1  Feet. 

Feet. 

At  anchorage  In  Wadsworth's  Cove  . 

13 

21* 

1  12* 

22 

1  Coast  Survey,  I860. 

In  month  of  Salt-Maish  Cove . . 

'  14 

22* 

13* 

23 

Do. 

j  At  anchorage  in  Mears’  Bight  . 

21 

29* 

20* 

30 

Do. 

1  At  anchorage  in  Fitch’s  Cove.  ...  . 

1  13 

21* 

12* 

22 

Do. 

i  To  anchorage  in  Filc’./s  Cove  . 

11 

19* 

10* 

20 

Do. 

J  At  anchorage  off  Newcastle .  . 

13-21 

21  *-29* 

12*-20* 

22-30 

Do. 

i  To  the  nuchorago  . 

10 

18* 

9* 

19 

Do. 

In  entrance  through  Fisherman’s  Island  Channel 

1 

40 

81 

40* 

Coast  Survey.  1800. 

!  Channel  between  Damiscove  and  FiMherraan’s 

1  Island . 

1  30 

88* 

29* 

89 

Do. 

,  Channel  east  of  Squirrel  Island . . . 

1  06 

74* 

«5* 

75 

Do. 

1  Channel  west  of  Squirrel  Island . . 

j  GO 

74* 

66* 

76 

Do. 

From  Squirrel  Island,  by  main  channel,  to  Me- 

Kown’s  Point . 

I  80 

88* 

29* 

89 

Do. 

Through  channel  west  of  Burnt  Island  . 

!  89 

47* 

88* 

48 

Da 

Channel  into  Linekiu’s  Bay  . 

! 

.  104* 

95* 

105* 

Da 

Channel  between  the  Cuckolds  and  Cape  Island. . 

89 

47* 

38* 

48* 

Da 

At  anchorage  in  Damiscove  Harbor . 

11 

19* 

10* 

20* 

Da 

At  anchorage  in  Sqairrul  Cove . 

89 

47* 

88* 

48* 

Da 

At  anchorage  in  Pig  Cove . 

27 

85* 

20* 

8H 

Da 

At  anchorage  between  Burnt  and  Mouse  Islands. . 

30 

88* 

29* 

39* 

Da 

At  anchorage  in  Card's  Cove . 

89 

47* 

88* 

48* 

Da 

In  entrance  to  Linekin’s  Bay: 

1.  Through  Main  Channel  . . 

90 

104i 

96* 

106* 

Da 

2.  Between  Spruce  Point  and  Spruce  Point 

Ledges . 

39 

47* 

88* 

48* 

Da 

Up  Linekin's  Bay  to  Cabbage  Island . 

64 

«2* 

63* 

03* 

Da 

Through  channel  west  of  Cabbage  Island . 

80 

44* 

86*  1 

4H 

Do. 

Up  the  bay  to  anchorage  at  its  head . 

21 

29* 

20* 

80* 

Da 

At  anchorage  abreast  of  Fish-Hawk  Island . 

27 

*5* 

20* 

8H 

Do. 

At  anchorage  in  Lewis’  Cove . . 

21 

29* 

20* 

80*  { 

Do. 

At  lower  anchorage  under  north  shore  of  Line- 

kin’s  Point  . 

45 

M* 

44* 

64* 

Do. 

At  anchorage  in  Eastern  Harbor  off  Town’s  End . 

19i-28i 

28-37 

19-28 

28*-^ 

Da 

At  anchorage  In  Mill  Creek . 

9 

17* 

8* 

18* 

Do. 

A  t  anchorage  in  Campbell’s  Creek . 

21 

29* 

20* 

80* 

Da 

At  anchorage  in  Western  Harbor  . 

22 

80* 

21* 

81* 

Da 

Through  Town’s  End  Gut  to  ^leepscot  River  — 

21 

29* 

20* 

8H 

Da 

Up  river  to  abreost  of  Jewett’s  Cove . 

*75  1 

83* 

74* 

8H 

1  Coast  Surrey.  1838-’0a 

From  abreast  of  Jewett’s  Cove  to  Cross  River - 

60 

74* 

OH 

75* 

Da 

From  off  Cross  River  to  The  Narrows  . .  . 

64 

02} 

63* 

OH 

Da 

Through  The  Narrows  .  . 

00 

68* 

59* 

CH 

Da 

At  anchorage  in  Wiscasset  Bay  off  Wiscaaset 

28-33 

80*^1* 

27*-32* 

37*-4H 

Do. 

At  anchorage  in  Griffith's  Cove  . 

9 

17* 

H 

18* 

Coast  Survey.  1806. 

At  anchorage  between  Griffith's  Hea«l  and  Outer 

Head  . . 

12 

20* 

11* 

21* 

Da 

At  anchorage  in  Cape  Harbor . 

13  1 

21* 

12* 

2H 

Da 

At  anchorage  in  mouth  of  Christmas  Core . 

1  83 

41* 

82* 

42* 

Coast  Survey,  1800. 

In  southern  entrance  to  Hcndrii  k’s  Harbor . 

1  2.51 

34* 

26 

85 

Coast  Survey,  ItOO. 

In  northern  entrance  to  Hendrick’s  Harlnrr . 

:  28*  i 

37* 

28  1 

38 

Da 

At  anchorage  in  the  harbor  . 

1  9-10 

17*-24* 

8*-16* 

'  18*-25* 

Da 

At  anchorage  in  Herman’s  Ilarltor  . 

13-42 

21*-:)0*'  12*-41* 

22*-51*  Do. 

In  entrance  to  Herman’s  Harbor . 

2»* 

84* 

25 

35 

Coast  Survey.  1860. 

In  entrance  to  Five  Islaud  II::rbor : 

1-  Bv  the  Northern  or  M:*in  Channel  . . 

51 

69* 

60* 

OH 

Coast  Survey,  IbOO. 

2.  By  the  Southern  Passage  .  . 1 

27 

85* 

2H 

8H  1 

Da 

*  Off  Hendrick '«  Head.  Nut  less  than  21  fhthoms  elsewhere  on  this  line. 
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MAINK. 


1  Least  water  in  chanfiel. 

PleoeB. 

Limits  between  which  depths  are  given. 

1  Me 

Low 

water. 

an. 

High 

water. 

Spring 

Low 

water. 

tides. 

High 

water. 

Authorities. 

Feft. 

Feet. 

Feet. 

Feet. 

Sb<*«‘p8cot  River  and  tiibuta- 

To  anchorage  in  Five  Island  Earlier . 

2^ 

37* 

28 

38 

Coast  Survey,  1866. 

riea— Coni  inned. 

A<  the  anchorage  . 

30 

38* 

20* 

39* 

Do. 

In  infranre  In  Little  Sheepscot  River . 

37* 

28 

38 

Coast  Survey,  1807. 

- 

Thn  ugh  Little  Sheepscot  to  Sasanoa  River . 

27 

3.5* 

26* 

36* 

Do. 

In  main  eniranco  to  Ebenecook  Harbor  . 

72 

80* 

71* 

81* 

Coast  Survey,  1866. 

In  entrance  north  of  the  tlrren  Islands . . 

27 

3.5* 

26* 

36* 

Do 

At  oneboregt*  in  the  harbor .  . 

24-54 

32J-62J 

23*-.53* 

3.‘H-63* 

Do. 

At  anchorage  in  eastern  cove  of  harbor . 

10 

18* 

0* 

t  19* 

Do. 

At  onchorage  in  middle  cove  of  harbor  . 

10 

18* 

9* 

1  19* 

Do. 

At  an<-ho!age  in  wcstini  cove  of  harbor . 

12-30 

20*-38} 

ll*-204 

21 *-30* 

Do. 

Through  Ebcn*  cook  Hailior  into  Town’s  End  Gut 

IPi 

28* 

10 

!  29 

Do. 

Passage  between  Iloston  Island  aind  The  Spectacles 

10 

18* 

9* 

!  19^ 

Do. 

Passage  Im  tween  The  Spea’t  acles  and  Sweet  *s  Island 

36 

44* 

35* 

45* 

Do. 

Passage  let  wet  n  Swee^^  ami  Ram  Islands . 

30 

38* 

m 

:  39* 

Do. 

Passage  between  SawNci’s  anti  Sweet  s  Islands. 
Entrance  to  B.ick  River  lietween  Sawyer’s  and 

m 

28* 

10 

29 

Do. 

Barter's  Islands  ..  . 

Through  The  Nnntiws  and  over  bar  into  Back 

m 

28* 

19 

29 

Do. 

River  . 

8 

16* 

7* 

!•'* 

Do 

Through  Back  River  to  Cross  River . . 

12* 

21* 

12 

22 

Do. 

At  anchorage  in  Jewett’s  Cove  . 

10 

18* 

0* 

19* 

Do. 

At  anchorage  in  Long  Ctive .  . 

» 

17* 

8* 

18* 

Coast  Survey,  1858-’G0. 

At  anch'>rago  in  Tarbox's  Cove  . 

4 

12* 

3* 

13* 

Do. 

At  anchorage  in  Greenleaf’s  Cove . 

5 

13* 

4* 

14* 

Do. 

In  entrance  to  Cross  River . 

61* 

70* 

61 

71 

Do. 

Up  the  liver  to  Oven’s  Mouth . 

27 

35* 

26* 

36* 

Do. 

Through  the  Oven’s  Month . 

16  , 

24*  1 

1  16* 

25* 

Coast  Survey,  1806. 

At  inner  anchorage  . . 

30-78 

38i-86* 

29*-77* 

39*-87* 

1  Do. 

At  anchorage  in  month  of  Parsons’  Creek . 

30 

38* 

29* 

39* 

Do. 

At  anchorage  off  mouth  of  Back  River  . 1 

33 

41* 

32* 

42*  I 

Coast  Survey,  l858-’00. 

At  anchorage  in  Rum  Cove . 

8 

16* 

7*  j 

17* 

Do. 

At  anchorage  in  Colby’s  Cove . 

15 

23* 

14* 

24* 

Do. 

/ 

At  anchorage  in  month  of  Merrlirs  Cove  . 

10 

18* 

9* 

Do. 

At  anchorage  in  “The  Eddy” . 

24 

32* 

23* 

1 

33* 

Do. 

1 

connecting  Sheepscot 

In  month  of  Back  River  (Wiscasset  Bay) . 

Through  Goose  Rock  Passage  to  Lowe’s  Point: 

30 

38* 

29* 

'  39* 

1 

Coast  Survey,  1860,  ’07 

and  Kennebec  Rivers (Sas- 

1.  North  of  Whittnm  Island . 

42 

50* 

1 

1  61* 

Coast  Survey,  1807. 

aooe  River) 

2.  South  of  Whittnm  Island . 

64 

62* 

53*  , 

63* 

Do. 

From  Lowe's  Point  through  Enubble  Bay . 

40* 

40* 

39* 

40* 

Do. 

From  Willis’  Point  through  Great  Hell-Gate - 

From  abreast  of  Bare-Neck  Rock  ihrongh  Hock- 

33 

*42* 

32* 

43 

Do. 

omock  Bav  to  Hockomock  Point . 

From  abrea^t  of  Hockomock  Point  to  Upper  Hell- 

13 

22 

12* 

22| 

Do 

Gate  . 

20 

26* 

19* 

27 

Do. 

Through  Upper  Hell-Gate  . 

22* 

*20 

22 

29* 

Do. 

From  Upper  Hell-Gate  to  Preble’s  Point  Bridge  . . 

11 

17* 

10* 

17* 

U.  S.  Engineers,  1881 

Through  the  bridge  and  into  the  Kennebec . 

22* 

28* 

22  1 

20 

Coast  Survey,  1802. 

At  anchorage  in  Brooks’  Cove  (GUmse  Rock) . 

15-27 

24-36 

14*-26* 

24*-36* 

Coast  Survey,  1867. 

At  anchorage  in  Nowdick’s  Cove . «... 

14-33 

23-42 

13*-32* 

231-42* 

Do. 

At  anchorage  in  Lowe’s  Cove . 

21 

30 

20* 

30* 

Do. 

In  entrance  to  Robin  Hood’s  Cove . 

45 

63* 

44* 

64* 

Do. 

At  outer  anchorage  in  cove . 

28* 

37* 

28 

38 

Do. 

At  inner  anchorage  in  cove . 

15 

23* 

14* 

24* 

Do. 

At  anchorage  in  Rigg’s  Cove . 

10 

28 

18* 

28* 

Do. 

At  anchorage  in  Dark  Cove . 

11 

20 

10* 

20* 

Do. 

*  Dangerons.— Very  Btrong  oarrenta,  eBpeoially  on  ebb  tides. 
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Table  of  depths^  Atlantic  Coast — Continaed. 

MAINK 


Least  water  in  chancel. 

PIrcos. 

Limita  between  wbicb  deptba  are  given. 

Mean. 

Spring  tides. 

Anthorltiea. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

raMages  coDDeciing  Sbeopscot 

At  anchorage  in  Round  Cove . 

FefL 

11 

Feet 

20 

Feet 

10* 

Feet. 

201 

Coast  Survey,  1887. 

and  Kcnnebw  Rivera:— (Sa- 

At  anchorage  in  Tarbox’s  Cove . . 

lot 

27* 

181 

29* 

Do. 

B»noa  River)— Continued. 

Through  the  Bick-door  to  Tyler’s  Island . 

10 

19* 

0* 

20* 

Do. 

Through  the  Back-door  to  Henl’s  Mills . 

* 

10 

0 

11 

Do. 

Through  the  Back-door  into  Hockomock  Bay _ 

7 

10* 

«* 

17* 

Do. 

Channel  under  Hubbard's  Point  to  Ileal's  Mills  .. 

4 

13* 

3* 

K* 

Do. 

At  anchorage  in  mouth  of  Hall's  Bay . 

13i 

22* 

13 

a* 

Do. 

At  anchorage  in  centre  of  Hockomock  Bay . 

43* 

62* 

43 

53* 

Do. 

At  anchorage  in  Hockomock  Bay  south  of  Phipps’ 
Point . 

25* 

34* 

25 

85* 

Do. 

To  anchorage  in  mouth  of  Brooking’s  Bay  . 

131 

22* 

13 

23* 

Do. 

At  the  anchorage  . . 

19* 

28i 

181 

29 

Do. 

Up  Montseag  Bay  to  Westport  Bridge . 

30 

381 

29* 

39* 

Do. 

Through  the  bridge  and  up  to  Half-Tide  Rock  ... 

13 

211 

12* 

23 

Do. 

Through  Back  River,  train  Half-Tide  Rock,  to 
Cowseagan  Narrows . 

18 

27* 

17* 

28 

Do. 

Through  Cowseagan  Narrows . 

30* 

26* 

*7 

Do. 

From  the  Narrows  to  Wiscasset  Bay . 

18 

27* 

17* 

28 

Do. 

In  entrance  to  Montseag  Creek . 

9 

18* 

8* 

19* 

Do. 

At  anchorage  off  north  end  of  Oak  Island . 

27 

3C* 

20* 

301 

Do. 

Sbeepscot  Bay . . 

At  anchorage  in  Stnge  Island  Bay . 

To  anchorage  in  Sagadahoc  Bay . 

10 

«* 

24 

H* 

15* 

• 

25 

15* 

Coast  Survey,  1858,  ’6T. 
Do. 

Through  between  Salter's  Island  and  Indian  Point 
into  Stage  Island  Bay .  .  . 

17 

25 

10* 

20 

Do. 

Kennebeo  River  (cbanncle) . . . . 

From  eastward  to  abreast  of  Pond  Island  Light. . 

83 

41 

82* 

42 

Do. 

From  seAward  along  west  shore  of  S«'guin  Island 
to  Pond  Island  . 

*24 

82 

23* 

33 

Do. 

From  westward  alongshore  from  Casco  Bay . 

*2t 

82 

23* 

83 

Coast  Survey,  1858^  ’8T, 
’68. 

Coast  Snrvejk  1858,  *87. 

I 

From  abreast  of  Pond  Island  to  Hunniwell’s  Point 
(west  of  the  Sugar- Loaves) . 

• 

81* 

39* 

1 

! 

81 

40*  ; 

1  From  abreast  of  Pond  Island  to  Hunni  well’s  Point 
(east  of  the  Sugar- Loavee)  . 

81* 

89* 

81 

1 

1 

40* 

Do. 

From  abreast  of  Hunniwell’s  Point  to  Parker's 

Head . 

84* 

42* 

84 

43*  ! 

Do. 

From  abreast  of  Parker’s  Head  to  Squirrel  Point. | 

24 

30* 

23* 

83 

Coast  Survey,  1857. 

From  off  Squirrel  Point  to  Bluff  Head :  1 

1.  East  of  Ram  Island  and  Pettis’  Rocks . 1 

45 

51 

44* 

51* 

Da 

2.  West  of  Ram  Island  and  1  ettis’  Rocks. .  . . ' 

30 

42 

85* 

42*  , 

Do. 

From  Bluff  Head  to  Fiddler’s  Reach . 

84 

90 

83* 

90*  : 

Do. 

Through  Fiddler’s  Reach  : 

1.  East  of  Lithgow's  Rook  (Main  Channel)  — 

1 

78 

84 

77* 

84*  ■ 

Do. 

2.  West  of  Lithgow’s  Rock . 

28* 

t34* 

28 

85 

Da 

From  abreast  of  Doubling  Point  to  anchorage  off 
Bath  . 

40 

40 

39* 

46* 

Da 

At  anchorage  off  Bath . 

80-41 

80-47 

28*-40* 

95*-*7* 

Do. 

From  off  Bath  up  river  to  Telegraph  Point . 

25 

81 

24* 

81* 

Coast  Survey,  1858^  *57, 

From  Telegraph  Point  Hurough  Western  Branch 
to  “The  Chops” . 

80 

80 

29* 

86* 

*56. 

Coast  Surrey;  1858-’8L 

1 

Through  Eastern  Branch  and  Burnt  Jacket 
Channel . 

14 

20 

IH 

80* 

Da 

Through  Eastern  Branch  by  ^in  Channel . 

18 

24 

17* 

Dh. 

Up  river  from  The  Chops  to  Nanmkeag  Island - 

7 

12 

5* 

la* 

Coast  Siffrey,186V-'78. 

Up  river  from  Naurokeag  Island  to  Pittston  Bridge . 

12* 

18 

12 

Coast  Survey,  1870. 

*  On  Pond  leland  Bar.  t  Daagennis,  on  noooant  of  onmni. 
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Table  of  depth Atlantic  Coast — Continued. 

MAINE. 


Least  water  in  channel 

Plaoea. 

Limits  between  which  depths  srt^  given. 

Mean. 

Spring  tides. 

Authorities. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

Feet 

Feet 

Feet 

Feet 

tlsiburs  and  Anchorages  In 

At  anchorage  in  mouth  of  Heul’s  Eddv . 

7 

15 

6* 

10 

Coast  Survey.  18C8. 

Kennebec  River. 

At  anchorage  in  Ilunni well's  Cove  . 

10 

24 

15| 

25 

Coast  Survey,  1850-’57. 

At  anchorage  in  entrance  to  Atkins’  Buy . 

11 

19 

10| 

20 

Coast  Survey,  1X56. 

To  anchorage  in  Parker's  Head  Cove . 

11 

19 

10* 

20 

Coast  Survey,  1857. 

Through  the  Passage  between  Perkins’  and  Marr's 
Islands . 

39 

47 

38* 

48 

Do. 

In  entrance  to  Back  River  (Arrowsic)  . 

21 

28| 

20* 

29* 

Do. 

Up  Buck  River  to  Arrowsic  Bridge . 

8 

14 

7* 

14* 

Do. 

From  the  bridge  to  Uockoiuock  Bay . 

1 

«i 

-i 

6i 

Coast  Survey,  1867. 

Through  Passage  west  of  Goat  Island . 

•10 

16 

16* 

Coast  Survey.  1857. 

At  anchorage  in  mouth  of  Drummore  Bay . 

36 

42 

35* 

42* 

Do. 

Through  Drummore  Bay  . 

3 

9 

2i 

9* 

Do. 

At  anchorage  under  Lee’s  Island  (north  end  of 
Drummore  Bay) . 

8 

14 

7* 

14* 

Do. 

At  anchorage  in  Fisher’s  Eddy . 

14 

20 

13* 

20* 

Do. 

In  entrance  to  Winneganoe  Creek  . 

0 

15 

8* 

15* 

Do. 

At  anchorage  off  the  Mills . 

7 

13 

6* 

13* 

Do. 

At  anchorage  in  Morse’s  Cove . . — 

24 

30 

23* 

30* 

Do. 

In  entrance  to  Merrymecting  Bay . 

17 

23 

m 

23* 

Coast  Survey,  1861. 

Through  the  bay  to  mouth  of  Androscoggin 
River  . 

2 

8 

n 

8* 

Do. 

Up  the  Androscoggin  to  Bay  Bridge  . 

u 

71 

1 

8 

Do. 

From  Kennebec  River  through  the  bay  to  Sen- 
tor’s  Point  (mouth  of  Cathanco  River)  . 

8 

14 

7* 

u* 

Do. 

Through  the  bay  to  inomh  of  Abagadusset  River 

t2 

8 

U 

8* 

Do. 

^osst  fhnn  Segnln  Island  to 

Passage  alongshore  inside  of  S^'guin . 

42 

50 

4.J 

51 

Coast  Survey,  I836-’67, 

Cape  Small  Point. 

Passage  bolween  Si'guin  and  Mile  Ledge  and  up 
to  Cape  Small  Point . 

84 

92 

!  83* 

93 

1867. 

Const  Survey,  18')6.  1867. 

Through  between  Cape  Small  Point  and  Fuller’s 
or  Glover's  Rock . .  . 

36 

! 

j  35* 

45 

Do. 

At  anchorage  in  Seal  Cove . . 

J15 

23 

14* 

24 

Coast  Survey,  1867. 

At  anchorage  in  Bald  Heml  Cove . 

§16 

1  24 

15* 

25 

Do. 

;aSCO  bay  (Channels) . 

Aoioss  the  bay  from  Cape  Small  Point  to  Half- 
Way  Rock  .  . 

00 

1 

1  78 

;  88* 

>  78* 

Coast  Survey,  1854. 

From  Hulf- Way  Rock  to  Cape  Eliiabcth . 

57 

66 

56* 

>  66* 

Do. 

Through  the  Outside  Channel  from  Soguin  Isl- 
land  to  (Jape  Elixubeth  .  . 

81 

90 

80* 

1 

90* 

I 

j  Do. 

Through  the  Inside  Passage  from  Cape  Small 
Point  to  Portland  . . 

1117 

26 

16* 

1 

26* 

1  Do. 

Channel  north  of  West  Cud  Ledge  to  Portland 
Entrance .  . . 

45 

54 

44* 

54* 

Do. 

Across  West  Cod  Ledge,  between  Bache  Rock  and 
West  Cod  Lodge  Rook,  to  Portland  Entrance. 

45 

54 

44* 

54* 

Do. 

Across  West  Cod  Ledge  between  the  Ledge  Rock 
and  Corwin  Rock . 

72 

81 

71* 

81* 

Do. 

Channel  between  Alden's  and  Hue  and  Cry  Rooks 

84 

93 

83* 

93* 

Do. 

From  abreast  of  Bald  Head  to  mouth  of  New  Mead¬ 
ows  River . .  . 

48 

57 

47* 

67* 

Coast  Survey,  1866. 

From  abreast  of  Saddle- Back  Ledge  to  entranoo  to 

1  Quohog  Bay . 

42 

51 

41* 

B** 

Coast  Survey.  1864. 

Through  Casco  Bay  to  entrance  to  the  Gurnet - 

80 

89 

29* 

39* 

Do. 

From  abreast  of  Ca]>e  Small  Point  to  Entrance  to 
Mericoneag  Sound  . .  . . 

54 

63 

53* 

63* 

1 

1 

1  Coast  Survey,  1854. 

*  Orer  liar  between  Lee's  aud  Goat  Ulunds.  FUe where  not  lees  than  4  fathoms. 
;  Dangerous  in  southerly  or  southeasterly  winds. 

I  Over  Uog  Island  Bar.  Elsewhere  nut  less  than  21  feet. 


t  Over  bar. 

^  Dangerous  in  southerly  winds. 


i 
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Table  of  depths^  Atlantic  Coa^t — Continued. 


MAINE. 


Least  water  in  channeL 

Places. 

Limits  I  etween  which  deptha  are  given. 

Me 

Low 

water. 

lan. 

High 

water. 

Spring 

Low 

water. 

'tidea 

High 

water. 

Antborlties. 

CASCO  BAY  (Channelal— Con- 

From  abreast  of  Half-Way  Rock,  through  Broad 

Feet. 

Feet. 

Feet. 

Feet 

tinued. 

1 

Souud,  to  Middle  Bay . | 

From  abreast  of  Cape  Elizabeth  to  Luckse's 

60 

75 

654 

754 

Coast  Survey,  1803. 

Sound  . 

From  abreast  of  Cape  Elizalteth  to  Hussey’s 

54 

63 

534 

034 

Coast  SuiA'ey,  1854. 

! 

1 

Sonud  . 

'  From  abreast  of  t'upe  Elizabeth  to  Portland  Eu- 

54 

03 

534 

«»4 

Do. 

trance .  . 

45 

54 

544 

Do. 

Passage  between  Mark  and  Little  Mark  Islands  . 
Passage  between  Great  and  Little  Hog  Islands 

33 

42 

324 

424 

Do. 

and  Peak’s  Island . 

19 

28 

i«4 

284 

Do. 

Through  White  Head  Passage  . 

24 

33 

234 

834 

Coast  Survey,  1802. 

CASCO  BAY  (Harbors  and 

At  anchoiaue  in  Wood  Island  Roads . . 

30 

39 

294 

394 

Coast  Survey,  1860. 

Anehoragea). 

\  At  auchora;;e  in  Tottraaii’s  Cove  ...  . . 

14 

23 

134 

234 

Do. 

At  outer  auebonige  in  Small  Point  Harbor . 

18 

27 

n* 

274 

Da 

At  aucLoiago  in  Inner  Small  Point  Harbor . 

14 

23 

134 

234 

Da 

To  anchorage  in  Inner  Small  Point  Harbor . 

3 

12 

24 

124 

Da 

At  anchorage  in  Carr^lng- Place  Cove  . 

21 

30 

204  i 

304 

Do. 

At  anchorage  in  Fish- House  Cove .  . 

19 

28 

184  ! 

284 

Do. 

At  anchorage  behind  Burnt-Coat  Island  . 

lftJ-27 

284-36 

19-264 

29-304 

Do. 

At  anchorage  in  Horse  Island  Harbor . 

284 

19 

29 

Da 

At  anchorage  in  Cromwell’s  Cove . 

8 

17 

74  ’ 

174 

Da 

At  anchorage  in  Ridley’s  Cove. . 

30 

39 

294  1 

394 

Coast  Survey,  1864. 

At  anchorage  in  Hen  Cove . 

At  anchorage  under  south  shore  of  Yarmouth 

IG 

25 

104  1 

254 

Do. 

Island . 

19J-27 

284-35J 

181-264 

2(^-884 

Do. 

At  anchorage  under  south  shore  of  Great  Island. . 

8 

16| 

74 

174 

Da 

At  anchorage  in  Lowell’s  Cove  (Orr’s  Island) . 

24 

32| 

234 

334 

Do. 

At  anchorage  in  Horse  Cove  (Bailey's  Island)  . . 

10 

241 

154 

254 

Do. 

At  anchorage  between  Turnip  and  Jaquish  lalands. 
In  entrance  to  Potts’  Harbor: 

48 

57 

474 

574 

Coast  Survey,  1888. 

1.  From  Mericoneag  ."ound . 

16 

25 

154 

254 

Da 

2.  Channel  west  of  Haskell’s  Island . 

3.  From  Broad  Sound,  between  Horae  and 

27 

30 

264 

804 

Da 

Upper  Flag  Islands  . 

54 

03 

534 

034 

Do. 

At  anchorage  in  Potts'  Harbor . 

21-311 

30-404 

204-30} 

304-41 

Da 

At  anchorage  in  Ash  Point  Cove . 

10 

19 

H 

194 

Da 

In  entrance  to  Basin  Cove  . . 

11 

20 

104 

204 

Da 

To  inner  anchorage  in  Basin  Cove . 

8 

17 

74 

174 

Da 

At  inner  anchorage  in  Basin  Cove . 

14 

23 

134 

284 

Da 

At  anchorage  on  eastern  side  of  Upper  Flag  Island . 

27 

30 

204 

304 

Do. 

1 

At  anchorage  under  eastern  shore  of  Crotch  Island . 

21 

30 

204 

304 

Coast  Survey,  1802. 

Atanchorage  under  northern  shoreof  Crotch  Island 

21-284 

3(^374 

204-27} 

304-38 

Da 

At  anchorage  In  Coleman's  Cove . 

In  entrance  to  Chandler's  Cove: 

1.  From  eastward . 

17 

314 

89 

20 

404 

48 

104 

31 

204 

41 

Da 

Da 

2.  From  westward . 

384 

484 

Da 

At  anchorage  in  Chandler's  Cove . 

15-60 

24-09 

144-594 

244-094 

Do. 

At  anchorage  between  Marsh  and  Overset  lalands 

10-344 

25-434 

154-34 

254-44 

Da 

To  anchorage  in  Broad  Cove  (Yarmontb) . 

14 

23 

134  i 

234 

Do. 

At  anchorage  in  Diamond  Covo . 

11 

20 

104 

204 

Coast  Survey,  1808. 

At  anchorage  off  Foster’s  Landing . 

24 

83 

234 

834 

Coast  Survey,  1802. 

At  anchorage  off  York’s  Landing . 

At  anchorage  between  Great  Hog  Island  and 

224 

814 

22 

82 

Da 

Peak’s  Island . 

224 

814 

22 

32 

Coast  Survey,  1808. 

Trlbntaries  of  CASCO  BAY 

Up  New  Meadows  River  to  Birch  Point . 

89 

48 

884 

484 

Coast  Survey,  1800. 

(New  Meadows  River). 

From  abreast  of  Birch  Point  to  Bragdon’s  Island  . 

404 

56  ‘ 

40  1 

554  1 

Da 
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MAINE. 


Plaoea. 

Limits  between  which  depths  are  given. 

Least  water  in  channel. 

1 

1 

j  Authorities. 

Mean. 

Spring  tides. 

Low 

water. 

High 

water. 

Low 

water. 

1 

1  Hich 

1  water. 

1 

Feet. 

Feet. 

Feet. 

Feel. 

Tribntarles  of  CASCO  BAY 

From  Bragdon's  to  Bombazine  Island  . 

24 

33 

23* 

33* 

Coast  Survey,  1866. 

(17  ew  Meadows  RiTer)-^on- 

From  Bombazine  Island  to  Howard’s  Point . 

12 

21 

11* 

21* 

Do. 

tinned. 

At  anchorage  in  Cundiz  Harbor . 

10-25i 

28-34* 

184-25 

28*-35 

Do. 

At  anchorage  in  Sandy  Cove . 

9 

18 

8* 

18* 

Do. 

To  anchorage  behind  Bear  Island . 

27 

36 

26* 

3G* 

Do. 

At  anchorage  behind  Bear  Island . 

39 

48 

38* 

48* 

Do. 

At  anchorage  behind  Malaga  Island . 

33 

42 

32* 

42* 

Do. 

Passage  through  behind  Bear  and  Malaga  Islands. 

2L 

30 

20* 

30* 

Do. 

In  entrance  to  “  The  Basin  ” . 

17 

26 

16* 

26* 

Do. 

At  anchorage  in  “  The  Basin” . 

lOHOi 

! 

CO 

liM6 

29-56 

Do. 

At  anchorage  in  Dingley’s  Cove . 

19 

28 

18* 

28* 

Do. 

At  anchorages  in  AVinnegance  Bay; 

1.  Outer  anchorage . . . 

22i 

31* 

22 

32 

Do. 

2.  Inner  anchorage . 

11 

20 

10* 

20* 

Do. 

3.  Under  Hen  Island  . 

21 

30 

20* 

30* 

Do. 

At  anchorage  in  Cove  behind  Long  Island . 

12-30 

21-39 

114-29* 

21  *-39* 

Do. 

At  anchorage  under  the  Three  Islands  . 

27 

30 

26* 

36* 

Do. 

In  entrance  to  Mill  Cove . 

15 

24 

14* 

24* 

Do. 

At  anchorage  under  Rich’s  Mountain. ..  . 

14 

23 

13* 

23* 

Do. 

At  anchorage  under  Merrit’s  Island . 

24 

33 

2.J* 

33* 

Do. 

In  entrance  to  Broad  Cove . 

22* 

31* 

22 

32 

Do 

At  the  anchorage . 

12 

21 

11* 

21* 

Do 

In  entrance  to  Simons’  Gnmet . 

14 

23 

13* 

23* 

Do. 

At  anchorage  under  Coombs’  Island - - 

31* 

40* 

31 

41 

Do. 

At  the  bridge . 

14 

23 

13* 

23* 

Do. 

In  entrance  to  Woodward’s  Cove  . .  . 

2 

11 

1* 

11* 

Do. 

At  the  anchorage . I 

21 

30 

20* 

30* 

Do. 

At  the  anchorage  abreast  of  Woodward’s  Point .  .1 

22* 

31* 

22 

32 

Do. 

To  the  anchorage  abreast  of  Woodward’s  Point  . . 

15  i 

24 

14*  1 

24* 

Do. 

To  aneburage  under  Howard’s  Point . 1 

12  i 

21 

11*  i 

21*  1 

Do. 

fOnobAflr  Bat) . 

In  entrance . | 

42  ' 

50i 

41*  ' 

51*  1 

Coast  Survey,  1864. 

Up  the  Bay  to  Snow’s  Island:  1 

1 

1.  East  of  Pole  Island . j 

24 

32i 

23* 

33*  1 

Do. 

2.  AVest  of  Polo  Island . ' 

24  1 

32i 

28*  1 

33* 

Do. 

Through  between  Great  and  Yarmouth  Islands  to  | 

Ridley’s  Cove . i 

21  1 

29i 

20* 

30i 

Do. 

At  anchorage  under  Snow’s  Island . 

15 

23* 

14*  j 

24*  ! 

Do. 

At  anchorage  north  of  Swan’s  Island . 

15 

23i 

14* 

24* 

Do. 

1 

At  anchorage  in  Orr’s  Cove . 

14 

22J 

13* 

22*  [ 

Do. 

(The  Q-arnet) . 

In  entrance . 

42 

50i 

41* 

51*  1 

Do. 

Up  to  the  bridge  . 

8 

16* 

7* 

17*  1 

Do. 

i 

At  the  usual  anchorage . 

17 

25* 

16* 

26*  ' 

Do. 

(Meriooneag  and  HarpsWell  ' 

Through  Mericoneag  Sound . 

55* 

64* 

1 

65  ' 

Const  Survey,  1863. 

Sonnde.)  | 

To  anchorage  in  Mackerel  Cove . 

30  ; 

39  1 

29*  ' 

39*  1 

Do. 

Up  Harps  well  Sound  to  High  Hoad . 

*24  1 

33  ' 

23*  1 

33*  1 

Do. 

i 

From  abreast  of  High  Head  to  Harpswell  Cove. .. 

14  1 

23 

13*  1 

23* 

Do. 

At  anchorage  in  Harpswell  Harbor  . . . 

14 

23  i 

13*  1 

23* 

Do. 

i 

At  anchorage  in  Entrance  to  Wills’  Straits . 

15  1 

24 

14*  ! 

24* 

Do. 

1 

1 

Through  Wills’  Straits  to  Horse  Cove . 

4  i 

13 

3* 

13* 

Coast  Survey,  1864. 

At  anchorage  in  Horse  Cove . 

16 

24* 

15*  5 

25*  ; 

Do. 

! 

At  anchorage  in  Clark’s  Cove  . 

la  1 

25 

15*  1 

25* 

Coast  Survey,  1863 

At  anchorage  in  Mouth  of  Reed’s  Cove . 

15  1 

24 

14*  ! 

24*  i 

Do. 

I  In  entrance  to  Mill  Cove . 

19* 

28* 

18*  1 

29  i 

Do. 

At  anchorage  in  Mill  (’ove  . 

15 

24 

14*  1 

24*  1 

Do. 

'  In  entrance  to  Long  Cove  . 

16  i 

25  ' 

15*  1 

25* 

Do. 

*  Off  Wyer’s  Inland  Bar  ElMwbere  not  less  than  27  feet. 

8.  Ex.  29 - 21 
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Tributariea  of  CaSCO  BAT 
(M©ricon«'ag  nnd  Harpawell 
SouDiln) — C  oDtintied 


(Maquoit  Bay). 


(YaiUiuutb  River) 


LlmiU  between  which  depth©  are  given. 

Least  watei 

Mean. 

Low  ,  High 
water.  '  water. 

1 

‘  in  channeL 

1  Spring  tidea. 

Low  1  High 
water.  |  water. 

Aatboiitlea- 

Feet  : 

>  Feet. 

Feet  1 

Feet  ' 

At  the  usual  anchorage . . 

1  17  1 

26 

16* 

26* 

OOMt  Sarvay.  1888. 

At  anchorage  behind  Uncle  Zeke'a  Inland . 

16 

26 

15* 

25* 

Do. 

At  anchorage  in  riarpswcll  (.‘ovo  . . 

13  ! 

22 

12* 

22* 

j  Do. 

Through  Pnnce’a  Gurnet  to  Long  Reach . 

13  1 

22 

12*  , 

1 

To  anchorage  in  Southe  rn  Ann  of  Long  Reach  ..1 

13 

22 

12* 

'  22* 

Througl)  the  Reach  \o  Simon’s  Gurnet . 

10 

10 

0* 

ipi 

!  Do 

At  the  anchorage  off  mouth  of  Ruttermilk  Cove. . 

27 

36 

26* 

36* 

1  Do 

.  In  entrance  east  of  Whalelxmt  Island  . 

60 

68 

60* 

®8* 

In  entrance  between  Whaleboat  and  Little  Whale- 

j  Da 

boat  Islands . 

67 

66 

66* 

1  ^ 

Inentrance  from  westward  between  Little  Whale 

1 

boat  Island  and  the  Goose  Islands .  ... 

m 

49* 

80| 

60 

j  Da 

Up  the  bay  to  Bir«  li  Island: 

j  1.  East  of  Shelter  Island  ..  . 

33  • 

43 

82* 

42* 

1  Da 

[  1.  West  of  Shelter  Island  .  - . 

22* 

31* 

21| 

82 

!  Do. 

From  abn  ast  of  Birch  Island  to  Scrag  Island - 

1  18 

27 

17* 

27* 

'  Da 

j  From  Scrag  Island  to  Dunning’s  Wharf . 

1  4 

13 

1  8* 

13* 

Do, 

i  At  the  Wharf  . . 

i 

H 

16 

j  Da 

1  At  anchorage  in  mouth  of  Peter’s  Cove . 

1  0 

18 

'  8* 

18* 

i  ^ 

At  anchorage  north  of  The  Goslings . 

!  24 

33 

1  23* 

33* 

!  Do. 

i  At  anchorage  in  Birch  Island  Cove . 

i  ^ 

16 

'  «* 

16* 

1  Da 

(  At  anchorage  in  Wilson’s  Cove . 

16 

25 

16* 

26* 

i  ®o- 

i  From  Broad  Sound  south  of  WhaKboat  Island - 

'  ^ 

72 

i  62* 

72* 

Channel  west  of  Little  Whalelioat  Island  to  abreast 

i 

j  Do. 

1  of  Lower  Goose  Island .  . 

42 

61 

i 

61* 

1  ^ 

From  abreast  of  Lower  Ctoose  Island  to  Sister 

j  Island . 

!  27 

86 

86* 

Do. 

j  From  abreast  of  Sister  Island  to  anchorage l>elow 

1  Bnnganuc  Rock . . 

19* 

28* 

1  18| 

!•  j 

Do. 

To  anchorage  under  Mare  Point  Neck  . 

22* 

31* 

21* 

32  1 

Do 

1  Through  Inside  Passage  In  Casco  Bay  from  abreast 

1  1 

1 

1 

j  of  Sand  Island  to  French  Island . 

28 

37 

27*  1 

37* 

Do. 

j  From  abreast  of  French  Island  to  Sister  Island  . . 

27 

36 

26*  1 

86*  : 

;  Do. 

1  From  Portland  Eastern  Entrance  to  Chebeag 

j  Point  (past  Chebeag  Bar)  .  .  , 

21 

30 

20* 

30* 

1  Coaat  Snrvay,  1802-^ 

j  From  abreast  of  Chebeag  Point  to  l/ower  Goose 

' 

Island  (Maquoit  Bay) .  .  | 

28*  1 

37* 

27*  1 

38 

!  Do 

From  Middle  Bay  to  Maquoit  Bay:  i 

1 

1.  Between Gooseand  Little  Whalelwiat  Islands 

49*  1 

68* 

48* 

60 

Coaat  Sarvey,  1868. 

1  2.  Between  Birch  and  Upper  Goose  Islands  . . 

30  , 

39 

20* 

30* 

Do. 

j  In  entrance  to  Mare  Point  Bay . 

19  1 

28 

18* 

28* 

Do. 

j  To  the  anchorage . 

17  1 

26 

16* 

26* 

Do. 

1  At  the  anchorage  . 

19  1 

28 

18* 

28* 

Do 

j  In  entrance  Ixdween  French  and  Great  Moshier's 

j  Island . 

22* 

31* 

28 

82 

1  Coaat  Surrey,  18Q8 

t  From  Moshier’s  Ledge  to  Bowman’s  Islmd  . 

22* 

1  31* 

22 

2' 

I>o 

1  From  Bowman’s  Island  through  The  Narrows  to 

i 

1 

1  Strout’s  Point  Wharf . . 

21 

30 

20*  1 

1  80* 

Da 

1  From  abrenst  of  Strout’s  Point  to  Bartol's  Island  i 

1  4 

13 

3*  1 

13* 

Do. 

!  From  abreast  of  Strout’s  Point  to  Bartol’s  Point. . 

6 

16 

8*  i 

16* 

Do 

1  To  anchorage  west  of  Flying  Point  Neck  . 

t  1 

20 

10* 

20* 

!  ^ 

At  anchorage  between  the  Moshier  Islands  and 

1 

1 

j  Cousin’s  Island . 

21  ' 

30 

20* 

1  80* 

Da 

.  Through  Hussey's  Sound  to  Sandy  Point  Ledges 

22 

31 

21* 

1  81* 

Do. 

*  From  abreast  of  Sandy  Point  Ledges  to  Brown’s 

Point .  . 

9 

8* 

1  18* 

Do. 

i  From  abreast  of  Brown’s  Point  toYannonth  Falls. 

4 

1  18 

8* 

1  18* 

Do 
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MAINE. 


Least  water  in  channel. 

PUoet. 

Limits  betwoen  which  depths  are  given. 

Mean. 

Spring  tides. 

Antborlties. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

TrtbatuiM  of  CASCO  BAY 

From  Portland  Head  Light  house  to  Breakwater 

Feet. 

Feet. 

Feet. 

Feet. 

CPortJoad  Horbor). 

Light-houso . 

21 

30 

204 

304 

Coast  Survey,  18.54. 

Channel  south  of  Middle  Ground . 

19 

28 

184 

284 

Coast  Survey,  16G8. 

Between  Middle  Ground  and  wharves  . 

10 

28 

18i 

284 

Coast  Survey,  18G0 

To  Portland,  Saco  and  Portsmouth  Railroad  Bridge 

10 

28 

18.4 

284 

Do. 

To  Vaughan's  Bridge . . 

IG 

25 

154 

2,H 

Do. 

To  upper  Railroad  Bridge  . 

14 

23 

134 

234 

Do. 

To  Westbrook  Bridge . 

4 

13 

34 

134 

Do. 

At  anchorage  in  the  harbor . 

21 

30 

204 

304 

Do. 

To  anchorage  in  Hog  Island  Roads . 

24-30 

33-48 

234-384 

ts 

T 

00 

Coast  Survey,  18fl7. 

Channel  to  Railroad  Bridge . 

19 

28 

164 

28i 

Do. 

Channel  to  Tukey's  Bridge . . 

15 

24 

144 

244 

Coast  Survey,  1854. 

Channel  to  Back  Cove  Wharf . 

Channel  to  Martin's  Point  Bridge  (Prosumpscot 

1 

10 

* 

104 

Coast  Survey,  1869 

River) . 

8 

17 

74 

174 

Coast  Survey,  1808. 

Channel  to  Casco  Iron  Works . 

G 

15 

54 

154 

Do. 

Htdrlioro  on  Capo  XUaabeth 

To  Cape  Elizabeth  wharves . . 

At  anchorage  in  Seal  Cove : 

8 

12 

24 

124 

Coast  Survey,  18">4- 

Slioro. 

1.  Northeast  of  Seal  Rocks . 

24 

33 

234 

84 

Coast  Survey,  1850. 

2.  Southwest  of  Seal  Rocks . 

Richmond's  Island: 

14 

23 

134 

24 

Do. 

To  anchorage  in  Broad  Cove . 

10 

19 

04 

20 

Do 

To  anchorage  in  Muscle  Cove . 

To  onchorage  In  Richmond’s  Island  Harbor 

21 

30 

204 

31 

Do. 

west  of  Breakwater . 

24 

33 

234 

34 

Do 

8oeo  Baj  (Horbora  aad  An- 

1  To  anchorage  off  mouth  of  Saco  River . 

21 

20i 

204 

31 

Do. 

ahoragoa). 

j  To  anchorage  under  Prout’s  Neck . 

In  entrance  to  Wood  Island  or  Winter  Harbor: 

1  1.  Between  Wood  Island  and  Gooseberry 

22 

30i 

214 

i 

33 

Do. 

1 

1 

1  Island . 

i  13 

214 

12  ! 

224 

Coast  Surrey,  187L 

1  2.  Between  Wood  Island  and  Stage  Island  — 

1  10 

24j 

15 

254 

1  Do. 

1 

1 

'  3.  Between  Stage  Island  and  Basket  Island  .. 

i  3 

114 

2 

124 

Da 

1 

To  anchorage  abreast  of  ‘  ‘  Biddeford  Pool”  V illage . 

10 

244 

15 

254 

Do. 

In  entrance  to  Biddeford  Pool . 

In  entrance  to  Saco  River  between  Ram  Island 

;  Ci 

14i 

5 

154 

Da 

1  and  Ram  Island  Ledge  . 

1  17i 

25i 

184 

2C4 

Coast  Survey,  18W. 

Passage  north  of  Basket  Island . 

1  7i 

1 

C4 

17i 

Do. 

Passage  between  Ram  Island  and  Sharp’s  Rock.. 

1  12 

1  204 

11 

214 

Do. 

Up  river  to  Jordan’s  Pier.  .  . 

i  2i 

11 

14  1 

11} 

Coast  Survey,  1867. 

From  Jordan's  Pier  to  Chandler’s  Point . 

1  Ci 

1 

54  i 

15} 

Do. 

1  From  Chandler’s  Point  to  Johnson's  Wharf . 

3J 

124 

2}  j 

13 

Do. 

1  From  Johnson's  Wharf  to  Potter’s  Pier . 

'  0 

I  174 

8  : 

184 

1  Da 

From  Pottea-’s  Pier  to  Thunder  Island . 

Ci 

15 

54 

15} 

Do. 

i  From  Thunder  Island  to  Factory  Island . 

:  3i 

11} 

24 

124  ; 

Do. 

0tog»  Idaad  Harbor . 

1  Passage  around  Seal  Rocks  . 

1 

15} 

6 

1C4  i 

Coast  Survey,  1871. 

To  anchorage . . 

!  8 

1C4 

7 

174 

Do. 

OopoPorpoiaa  Harbor . 

^  Entrance  north  of  Old  Prince  Ledge . 

1  ” 

1  10 

25 

184 

25} 

Do. 

1  Entrance  south  of  Old  Prince  Ledge . 

1 

30 

234 

30} 

Do. 

To  anchorage  below  Light-house  . 

18 

21 

174 

24} 

Do. 

1  To  anchorage  above  Light-house  . 

1 

18 

114 

18} 

Do. 

Konoabunk  Hirer . 

1  From  entrance  to  anchorage .  . 

1  ^ 

10 

34 

10} 

U.  S.  Enginoeni,  1881. 

Cop^  Vrddick  Roods . 

j  To  anchorage .  . . 

i  22i 

284 

i  21} 

294 

Coast  Survey,  1853. 

Coro  Dortli  of  Capo  Neddick  . 

21 

27 

1  204 

i  27} 

;  Do. 

Core  sooth  of  Capo  Neddick  .. 

i . . 

i  1^ 

1 

1  1 

1 

i  1 

;  D. 
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MAIXE,  NEW  HAMPSHIRE,  AND  MASSACHUSETTS. 


Least  water  in  channel. 

PlacM. 

Limits  between  which  depths  are  given 

Mean. 

j  Spring  tidea 

1 

\  AntboriUes. 

L'»w 

water. 

High 

water. 

1 

1  Low 
'  water. 

1 

1  High 

water. 

! 

1  FeH. 

1  13 

FeH. 

21 

1  Feet 

12 

FeeL 

22 

Channel  to  Bam-ll’s  Wharf . 

8 

16 

7 

17 

Do. 

Channel  to  Denne  tt's  Wharf . . 

7 

15 

6 

16  I 

Do. 

To  anchorage  in  York  River  IlarlKir . 

! 

18 

9 

19 

Do. 

Portsmouth  Harbor  (New 

From  Wh.ale’s  Back  to  Foit  Wanhington . 

43 

50* 

,  41* 

Coast  Survey,  1851-’I7. 

Hampshire). 

From  Fort  Wa‘*hington  to  The  Bi  ulgo . 

30 

44* 

1  35* 

'  45* 

Do. 

Oflf  the  Cit\  Wliar\'es  ...  ...  . 

63 

,  71* 

62* 

72* 

Do 

Passage  through  Little  Haibor  to  Sagamore  Creek 

S 

11*  i 

2i 

12* 

Do. 

Passage  to  Sagamore  Creek  Bridge . 

1  j 

»i  1 

* 

10* 

Da 

To  anchorage  in  Little  Harbor . 

H  1 

18 

9 

181 

Da 

To  anchorage  in  Spruce  Creek :  j 

1.  Below  Kittery  Bridge . . 

1 

28*  1 

37 

28 

37} 

Da 

2.  Above  Kittery  Bridge  . . 

21  1 

29* 

20* 

30* 

Do. 

To  anchorage  in  Pcppen-ll’s  Cove . . . 

7* 

16 

7 

16} 

Do. 

Isles  of  Sboala  (Maine  and  | 

Passage  between  Hog  Island  and  Smutty  Nose  . .  1 

1 

32* 

I  22* 

33* 

Coast  Surrey,  1874. 

New  Hampshire).  j 

Passage  oast  of  Lunging  Island . | 

54 

62* 

1  63* 

63* 

Da 

1 

Pas-sagp  west  of  Star  Island . ^ 

83 

41* 

82* 

42* 

Do. 

Passage  between  Star  and  Cedar  Islands .  j 

6 

14* 

8* 

15* 

Da 

To  anchorage  in  Gosport  Harbor . 

21-51  1 

29*-59* 

20*-50* 

30*-00* 

Do. 

R^'e  Harbor . 

To  anehoiage . . 

8 

11 

2* 

11* 

Coast  Survey,  1870. 

Cove  south  of  Rve  Ledj^e . 

. . . 1 

18 

26 

17* 

26* 

Da 

Cove  south  of  Great  Boar’s 

. do . . 

9 

17 

8* 

17* 

Da 

Head. 

Hampton  Harbor  and  River 
(Massachusetts) . 

1 

[  From  Old  Cellar  Rock  to  Town  Rooks . 

** 

111 

8* 

12} 

Da 

1  At  the  anchorage . . 

s 

12| 

41 

13* 

Do. 

Newbuiyport  Harbor . 

1  Over  the  Bar  . ' 

*4 

111 

3* 

12* 

L*t.-Hoase  Board,  1881 

1  Channel  to  Town  Wharves . . 

12 

191 

111  ' 

20*  j 

Do. 

Ipswich  Bay  and  tributaries. . . 

'  Channel  to  Ipswich  River  . i 

*5 

13* 

4*  j 

14 

Coast  Surrey.  1852. 

At  anchorage  beyond  Breakers . i 

9 

17* 

H 

18 

Da 

i 

At  anchorage  in  Plum  Island  Sound  under  Great  ' 
Neck . . . 

19* 

27* 

18* 

28 

Da 

To  the  anchorage  . 

13 

21 

111 

21* 

Do. 

In  entrance  to  Essex  River  over  bar . 

‘8 

15 

5 

16 

Cosat  Survey.  1856. 

1  At  the  anchorage  in  Essex  River . 

21 

80 

20 

31 

Da 

1  In  Channel  over  Annisquam  Bar  to  Jones  River. . 

*8* 

15* 

5* 

16* 

Do. 

j  At  the  anchorage  abreast  of  the  VUlage . 

21 

30 

20 

81 

Da 

Pigeon  Cove . 

,  To  anchorage  . . 

7 

15* 

6 

16* 

Coast  Survey,  1857. 

Rodeport  Harbor . 

In  main  entrance  to  Harbor  . 

15 

23* 

14 

24*  j 

Da 

To  wharves  . : . 

5 

13* 

4 

14* 

Da 

1  At  anchorage  inside  Breakwater . . 

11 

19* 

10 

20* 

Da 

1  At  anchorage  in  Sandy  Bay . 

18 

28* 

17 

27* 

Da 

1  Over  bar,  from  Westward,  between  Gap  Head 
and  Straitsmouth  Island  . 

8 

11* 

2  1 

12* 

Do. 

From  the  Southward  over  Milk  Island  Bar . 

V* 

16 

8* 

161  j 

Coast  Surr  jy.  1878. 

Between  Straitsmouth  Island  and  Avery’s  Ledge 

84 

42* 

33 

43*  1 

Coast  Surv  jy,  1857. 

Whale  Cove . 

To  anchorage . . | 

11 

19* 

10 

20* 

Do. 

Loblolly  Cove . 

. do  .  . i 

13 

21* 

12 

22* 

Do. 

MASSACHUSETTS  BAY 
(Harbou  and  Anchorages) 

Brace’s  Cove :  j 

At  anchorage . 

7 

16 

8* 

161 

Coast  Survey,  18S1 

Gloucester  Harbor;  j 

U p  the  harbor  to  Ton  Pound  Island  Light-house 

30 

39 

1 

m 

1 

39} 

Da 

!  From  Ten-Pound  Lslaud  Light-house  to  Fort  1 

Point . 

1 

19 

,  ! 

1  28 

281 

Da 

}  From  Fort  Point  to  Spindle  on  Five-Pound 

^  Island  .  .  . i 

1  . 

,  1 

i  12  1 

2* 

12} 

Do 

*  Shifting  b*r. 
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Table  of  depths^  Atlantic  Coast — Continued. 


MASSACHUSETTS. 


MASSACHUSETTS  BAT 
(Uarbon  aocl  Ancboia  e«)— 
Continued. 


AnebomicM) . 


Lea 

st  water  in  channel. 

1 

Limit!  between  which  depths  are  giren. 

Moan. 

Spring  tides. 

1 

Low 

water. 

High 

water. 

' 

I>ow 

water. 

High 

water. 

1  Gloucester  Harbor— Continued : 

Feet. 

Feet. 

Feet. 

Feet. 

At  U pper  Wharves  . 

10 

i 

101 

1  At  anchorage  on  north  side  of  Dog  Bar . 

18 

27 

171 

271 

At  anchorage  in  Light-house  Cove . j 

6 

15 

51 

151 

At  Wharf  in  Liglit-houso  Cove  . j 

4 

13 

31 

14 

Ataucboiage  in  Southo;»st  Harbor . ' 

21-28 

30-37 

201-271 

301-371 

At  anchorage  in  Inner  Harbor. .  | 

13-22J 

22-31i 

121-211 

221-32* 

At  auc  borage  in  Siuilh’s  Cove .  . .  1 

12-10 

21-25 

111-151 

211-25J 

At  anchorage  in  Western  Harbor . j 

18-L'5t 

27-34 J 

171-241 

271-351 

At  anchorage  in  Fresh  Water  Cove . 

8-15 

17-24 

71-141 

171-241 

,  Settle  Cove:  I 

'  To  anchorage . ' 

10 

19 

0* 

191 

1  Salem  Harbor: 

I  Through  Main  Ship  Channel  to  Bowditch’s  , 

I>edge  Be.icon  . 

42 

51J 

41* 

56 

Through  Main  Ship  Channel  to  Little  Haste 

Beacon .  . ' 

21 

83^ 

20* 

81 

Through  Cat  Ishind  Channel  to  Little  Haste 

Beacon  .  . 

Through  Western  Channel  past  Marblehead 

25 

84i 

24* 

85 

Rock . 

2.-^ 

84i 

24* 

35 

Fnnu  abreast  of  Little  Haste  Beacon  to  Nau-  j 

gus  He^d . 

25 

34i 

241 

85 

Fi  om  abreast  of  Xaugus  Head  to  Lower  Wharf 

5 

14i 

41 

15 

At  east  end  of  Derby  Wharf . i 

2 

lU 

11 

13  ! 

To  anchorage  abreast  of  Fort  Pickering  Light¬ 

: 

house  .  . 1 

25 

34i 

211 

35  i 

1  At  anchorage  in  Inner  Harbor . j 

21 

301 

201 

31  ' 

j  Channel  to  Beverly  Entrance . 1 

*19 

28i 

181 

29  1 

j  At  anohonige  in  Beverly  Harbor . j 

15-18 

241-271 

141-171 

25-281 

1  At  anchorage  in  Manchester  Roads .  ' 

21-40i 

301-431 

201-391 

;  31-50*  1 

Marblehead  Harbor: 

1 

In  the  entrance  . 

28 

37 

27 

88  i 

At  the  anchorage . 

13-21 

221-301 

121-201 

23-31  ' 

1  Nahant  Bay : 

1 

At  the  anchorage . 

11-42 

201-511 

101-411 

21-52 

1- 

1  To  anchorage  in  Broad  Sound  at  month  of  Lynn 

1 

1 

1  Harbor . 

9 

181 

81 

19  i 

j  Lynn  Harbor: 

1 

1 

'  Channel  to  Sands’  Point . 

0 

151 

51 

10 

*  Channel  to  Pines  Point . 

3 

121 

21 

13  j 

1  Channel  to  Railroad  Bridge . 

2 

Hi 

11 

12 

At  the  anchorage .  . 

7 

lei 

®1 

17 

'  Boston  Harbor  (Channels) : 

j  From  the  southward  from  off  Harding's  Ledge 

1  through  Main  Ship  Channel  to  Boston  Light- 

house . 

30 

891 

29 

40 

1  From  abreast  of  Boston  Light-house  through 

Main  Ship  Channel  to  the  city . 

22i 

31| 

21* 

83* 

Through  “  The  Narrows”  (Main  Ship  Channel) 

'  25 

34* 

24 

351 

Through  Main  Ship  Channel  to  anchorage  in 

1 

President's  Roads  . 

;  22| 

81| 

21* 

'  32* 

1  Through  Main  Ship  Channel  to  anchorage  in 

1 

Natitusket  Roads . 

21 

80* 

20 

311 

Passage  in  Main  Ship  Channel  north  of  the 

1 

Lower  Middle  . 

19 

28* 

18 

1  291 

Very  narrow  and  crooked. 
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Table  of  depths^  Atlantic  Coast — Continued. 

MASSACHUSETTS. 


PlBAM. 

] 

{  Limit*  botwMo  which  depth*  ar*  girea. 

1 

1 

Least  watei 

Mean. 

'  Low  High 

water,  water. 

r  in  channel. 

Spring  tide*. 

Low  1  High 
water,  j  water. 

Aothorltlaa. 

1 

1 

j  Boston  Harbor  (Channels) — Conlinued; 

Feet 

1 

Feet 

FesL 

Feet 

1 

BOSTON  BAY  (Harbor*  and 

Through  1I\ j)o«'iite  Channel  as  far  as  Little  Calf 

1 

Anchorag**)  — C  outi  D  a*d. 

Inland . . . 

49 

1  58* 

48 

59* 

Coast  Survey,  18ff. 

Through  Hypocrite  Channel  to  South  Channel  of 

Broad  .S<jnnd  . 

19 

28* 

18 

29* 

Do. 

Through  South  t,  hannel  of  Broad  Sound  to  Boston. 

20 

29* 

10 

80* 

Do. 

Thiough  Noiih  Channel  of  Broatl  Soui^  to  Bo-iton. 

1  11 

20* 

10 

21* 

Do. 

Through  Back  or  Western  Wav  . . . 

0 

18* 

8 

10* 

Da 

Through  Black  Bock  Channel  from  Narrows  Light- 

1 

house  to  Hypocrite  Channel . 

24 

33* 

23 

•4* 

Da 

Through  Governor's  Island  Channel. . 

19 

28| 

18* 

2H 

Da 

j  To  Ea«t  Boston  Wharves  througli  Governor's  Isl- 

1  and  Channel . .  . . 

i  9i 

18* 

8* 

19* 

Da 

Through  Shirley  Gut .  . - . 

1  13 

1 

13 

*3* 

Da 

Through  Sculpin  Ledge  Ch.annol  . 

1  " 

20* 

10 

21* 

Do 

Through  Fort  Hill  Channel  into  South  Bay . 

1 

,  m 

•1 

18 

Da 

To  East  Bo.ston  Wharves  by  the  passage  north  of 

\ 

2 

11* 

1 

13* 

Da 

From  Bosltm  Wharves  to  Cliarlestown  Wharves.. 

80 

i  * 

89i 

29* 

40* 

Da 

Between  East  Boston  and  Charlestown  to  Chelsea 

1 

Bridge . . 

19 

!  28| 

18* 

29* 

Da 

Between  East  BosL)n  and  Charh  stown  to  Chelsea 

1 

1  River  Bridge  . . . 

6 

14| 

15* 

Da 

1  Through  Nanlasket  Gut  into  Hingham  Bay . 

83 

i 

82  1 

48* 

Da 

At  anchorage  in  Hingham  Bay . 

10-48 

281-57* 

18-47 

29*-5^ 

Da 

To  anchorage  abreast  of  Sa'dor's  Island,  Hingham 

Harbor  . . 

15 

24* 

14 

25* 

Da 

At  the  anchorage  abreast  of  Sailor’s  Island . 

10 

28* 

18 

29* 

Do. 

To  Lower  Wharves,  Hingham  Harbor . 

4* 

14 

8* 

14} 

Do. 

To  Hampton  Hill,  Weir  River  ..  . 

11 

20* 

10 

21* 

Do. 

To  East  Neck  Wharf,  Weymouth  Back  River  . .  - . 

7 

16| 

H 

17* 

Coast  Survey.  iMi. 

To  County  Bridge,  Weyraouih  Fore  River . 

11 

20} 

10* 

21* 

Da 

i  To  Weymouth  Landing,  Weymouth  Fore  River  .. 

6 

15 

15} 

Do. 

1  To  Phillips'  Hoad,  Town  River  Bay . 

10 

19* 

0 

20* 

Do. 

1  To  anchorage  in  Quincy  Bay . 

7 

16* 

6 

17* 

Do. 

To  Savin  Hill,  Neponsot  River . 

9 

18* 

8 

19* 

Coast  Su  vej,lM7. 

To  Nep  nset  Bridge,  Neponset  River . 

7 

16* 

6 

17* 

Da 

To  Quincy  Railroad  pier,  Neponset  River . 

8 

12* 

2 

13* 

Da 

Charles  River,  from  entrance  to  Long  Bridge  ...... 

16 

25} 

15* 

26* 

Da 

Charles  River,  fiora  entrance  to  Brookline  Bridge. j 

H 

15* 

4| 

16 

Da 

Mystic  River,  from  entrance  to  B<Mton  and  NLoino 

Railroad  Brhlgo . ' 

8 

17} 

7* 

18} 

Do. 

1 

To  anchomgo  in  Cohasset  Harbor . 1 

8 

17* 

7 

18* 

Do. 

PlyBenth  Harbor . 

24 

83* 

23* 

84 

Coast  Survey.  1S7A 

Through  Gooso  Point  Channel  to  anchorage  near 

High  Cliff .  . 

12 

21* 

11* 

23 

Da 

Through  Main  Channel  to  abreast  of  town  wharves 

13 

22* 

12* 

23 

Da 

Up  to  Long  Wharf . 

I  1* 

10} 

1 

u* 

Da 

At  the  anchorage  between  Gnmet  Point  and 

Saquish  Head .  .. 

10 

19* 

9 

20* 

Da 

Channel  to  Captain's  Hill  Wharf,  Kingston  Bay  . . 

0 

18* 

8* 

19 

Da 

Channel  to  mouth  of  Jones’  River,  Kingston  Bay. . 

8 

12* 

2* 

13 

Da 

From  Duxbury  Pier  Light-house  to  Clark’s  Isl- 

t 

and,  Duxbury  Bay . .  . 

15 

24* 

w* 

25 

Do. 

At  anchor.igo  under  Clark’s  Island . 

26 

35* 

25* 

86 

Da 

Channel  lo  Powder  l^oint,  Duxbury  Bay . 

7 

16* 

6* 

17 

Do. 

To  anchorage  in  “Cow  Yard’’,  Duxbury  Bay . 

21 

30* 

20 

31*  1 

Do. 

At  anchorage  abreast  of  Duxbnry . 

15-23 

24*-32*! 

14-23 

25*-33* 

Da 
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Table  of  depths^  Atlantic  Coast — Coutiuucd. 


MASSACHUSETTS. 


FImm^ 


Pljmootb  Harbor— CoDtlnned. 
Barnatablo  Harbor . 


Wallfloat  Harbor 


ProTlneotown  Harbor . 

KANTUCMCT  AND  VINE- 
YAHD  SQUNDS  (Channils). 


g  A  TffTPTTCHlHT  AND  VINE¬ 
YARD  SOUNDS  (Harbora 

and  Aa«boragoo). 


Least  water  in  channel. 

Limits  betwsrn  vrhich  depths  are  c^ren. 

Mean. 

Spring  tide. 

Anlhoiitiss. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

• 

Feet. 

Feet. 

Feet. 

Fest. 

To  anchorage  in  Warren’s  Cove . 

13 

22i 

12 

23} 

Coast  Survey,  1870. 

Over  the  bar* . 

7* 

10} 

6} 

17} 

Coast  Survey.  1881. 

Channel  to  Red  Rock . 

Oi 

15} 

5} 

10} 

Do. 

Channel  toCalves-Pastnre  Point... . 

k 

0} 

-} 

10} 

Do. 

Anchorage  off  Sandy  Neck  Light  house . 

14-30 

23i-45i 

13}-35} 

24-46 

Do. 

Over  outer  bar* . 

8 

19 

6} 

20 

Do. 

Over  inner  bar . 

11 

22} 

8} 

23 

Do. 

To  Mayo’s  Rocks . 

7 

18} 

6} 

19 

Do. 

To  anchorage  behind  Billingsgate  Shoal . 

24 

35} 

22} 

86 

Do. 

To  anchorage  outside  lower  bar .  . 

17 

28} 

15} 

29 

Do. 

To  anchorage  between  the  bars .  . 

15 

20} 

131 

27 

Do. 

To  anchorage  above  Billingsgate  Light-honse . 

27 

38} 

25} 

80 

Do. 

To  anchorage . 

Through  North  Channel  into  Butler’s  Hole  be- 

88-00 

45}-69} 

35}-59} 

40-70 

CoMt  Sunrsy,  1861. 

tween  Pollock  Rip  and  its  Broken  Part . 

Through  North  Channel  into  Butler's  Hole  from 
Pollock  Rip  Light-vessel  to  Shovelful  Light- 

21 

24} 

20} 

25} 

Coast  Survey,  1871. 

vessel . 

Passage  between  Broken  Part  of  Pollock  Rip  aud 

24 

27} 

23} 

28} 

Dec 

Twelve  Feet  Shoal  to  Poljock  Rip  Ligh t- vessel. . 
Through  North  Channel  from  Shovelful  Light- 

Id 

22} 

18} 

23} 

Do. 

vessel  to  Handkerchief  Light-vessel . 

Through  North  Channel  from  Handkerchief  Light- 

45 

48} 

44} 

40} 

Da 

vessei  to  Bishop  and  Clerk’s  Light-house  - - 

'  Through  North  Channel  from  Bishop  and  Clerk’s 

22 

25 

21} 

25} 

Da 

Light-house  to  Succonesset  Shoal  Light- vessel.. 
Through  North  Channel  fiom  Succonesset  Shoal 

10 

20} 

18} 

21 

Da 

Light- vessel  to  Nobska  Point  Light-house . 

21 

J2l 

20} 

28 

Da 

From  Nobska  Point  through  Vineyard  Sound  .... 

52 

61} 

61} 

66 

Da 

Through  Beach  Channel  into  Butler’s  Hole . 

!  m 

22} 

18 

23} 

Da 

Through  Beach  Channel  around  Monomoy  Point  . 

\ 

:  16} 

12} 

17} 

Da 

Through  Main  Channel  to  Cross  Rip  Light- vessel. 
From  Cross  Rip  Light-vessel  to  West  Chop  Light- 

28 

20} 

25} 

80 

1 

Da 

houso  . 

Through  from  Handkerchief  Light- vessel  to  Cross 

42 

43} 

41} 

44 

Da 

Rip  Light-vessel  . 

Through  Middle  Channel  (between  L’Homme 

27 

’  80 

26} 

80} 

Da 

Dien  Shoal  and  “  The  Hwige  Fence”) . 

Through  Middle  Channel  from  Succonesset  Shoal 

31 

22}  1 

20} 

i 

1  28 

Da 

Light-vessel  to  Nobska  Point . 

Through  Muskeget  Channel ; 

21 

22} 

1  20} 

1 

23 

Do. 

1.  By  the  Main  Passage  . 

10 

20  ' 

1  13 

21 

Coaet  Surrey,  18SL 

2.  Between  Wasquo  Bluff  and  Skiff  Island  . . 

10 

20} 

18} 

21 

Da 

3.  Between  Muskeget  Rock  and  Mutton  Shoal. 

15 

16} 

14} 

!  17 

Do. 

4.  Between  Norton’s  Shoal  and  Long  Shoal - 

Into  Chatham  Roads  from  Butler’s  Hole  bj'  the 
passage  between  Monomoy  Point  and  ”  The 

22 

23} 

i 

21} 

'  24 

1 

Do. 

1  Handkerchief” . 

22 

25} 

21} 

26} 

Coast  Survey,  1871 

At  anchorage  in  Chatham  Roads . 

10-33 

221-36}  j 

18}-32}  23}-37} 

Coast  Survey,  1874. 

Over  the  bar  into  Stage  Harbor . 

3 

i  6}  1 

2} 

7} 

Do. 

At  the  anchorage  in  Stage  Harbor  . 

At  anchorage  in  Bass  River  Roads  under  Break¬ 

12 

1  15| 

1 

11} 

16} 

Da 

water  . . . 

8 

HI 

7} 

12} 

Ceast  Survey,  1871 

At  outer  anchorage  . 

i  Over  bar  into  Nantucket  Harbor  to  Brant  Point 

18 

21} 

17} 

22} 

Do. 

i  Lighthouse _ . 

*  Shifting  sand-bar. 

4 

7  1 

7} 

Atlantic  Cuaxt  PUot 
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Table  of  depths,  Atlantic  Coast — Coiitimied. 

AtASSACllUSETTS  AND  UnODE  ISLAND. 


Least  water  in  channel. 


Places. 

Limit.s  Ijelwccn  w'liich  depths  are  giviui. 

Mean. 

.  _ 

Spring, 

tides. 

Authorities. 

Low 

Hiirh 

Lew 

High 

water. 

water. 

water. 

water. 

liL’ZZAKD'S  EAY  (lluibors 

Sip])ican. Harbor ; 

Feet. 

Feet. 

Feet. 

Feet. 

uu«l  A  lit'horagoa). 

Through  the  har  bor  to  Ram  Ishiml  .  . .  . 

13 

V.i 

12i 

171 

Cua.st  Survey,  1866. 

1  To  Nvc’h  wharf .  1 

12 

It!} 

Hi 

161 

Do. 

To  Sippican  wharf . 

G 

r>i 

101 

Do. 

1  To  Lush  Ilocha . 

3 

n 

2i 

71 

Do. 

1  Dp  Warehani  Kiver  to  Swift’a  Nock . 

10 

141 

Oi 

n 

141 

141 

U.  S.  Eugiuoers,  1879. 

,  To  the  town  of  Wart' ham . 

i» 

13i 

8i 

131 

Do. 

Up  Woweantic  River  to  the  bridge . 

7 

lU 

111 

Coast  Survey,  1845. 

Through  Cohasset  Narrows  from  Wiug’s  Neck 

Light-house  to  Hog  Neck . 

12 

m 

ll^ 

IGl 

Do. 

From  Wing’s  Neck  Light  houso  to  On.sct  I.-jland  .. 

0 

131 

8i 

131 

Do. 

In  cutranco  to  Cutauniet  Harhor . 

19 

231 

18i 

231 

Do. 

At  the  anchorage  . 

13-18 

17-2J1 

12-171 

17 5-22 J 

Do. 

Dr*  Pora.SBct  Harbor  to  ahieUHt  (if  Poca.s.set  village. 

0 

101 

51 

101 

Do. 

At  anchorage  in  outer  harbor . 

10-lH 

141-221 

Di-17.i 

141-221 

Do. 

j  From  J'ocassr't  Harbor  into  Red  Rrook  Harbor  .. . 

» 

151 

lOi 

151 

Do. 

1  PaHsa;;c  south  of  Ra.sselt’a  Island .  . 

3 

ei 

2} 

71 

Do. 

1  To  anj^hoiaiio  in  Wild  Harbor . 

15 

191 

14i 

19i 

Do. 

,  To  anchora"o  in  QuauKpiis.set  Jlarlxjr  . 

9 

131 

8i 

131 

Do. 

1  To  anchorage  in  Cuttvhunk  Harbor  . . 

19 

22 

181 

222 

Do. 

1  To  anchorage  in  Westpoit  Harbor . 

8 

12 

7i 

121 

Coast  Survey,  1839. 

Sakoniict  River: 

From  entrance  to  Alount  Hope  Ba^*  ..  . . 

20 

21 

191 

241 

(v’oast  Survey,  18t8-'61. 

To  anchorage  in  Ghnrch's  Cove  . 

13 

17 

12i 

171 

Coast  Survey,  1848. 

j  To  and  orage  in  Nannaquaekot  Pi.ml . 

19 

23 

231 

Coast  Survey,  1861. 

In  entrance  to  “Tire  Cove” . 

11 

15 

lOi 

ir>i 

Do. 

At  anchorage  in  “The  Cove” . 

3.i 

n 

3 

:  7i 

Do. 

-S'  A  F: K  A  G  A NSKTT  R  A  Y 

Through  Eastern  Passage  from  Breuton's  Reef 

(Chanufla). 

Light-shii)  to  Conimicut  Light-hou.se  . 

261 

22 

27 

Cooht  Survey,  1868. 

Through  Wcatcru  Passage  from  Poirrt  Judith 

1 

1 

1 

1 

'  Light-hoiiso  to  Conimicut  Light  hou.so . 

17 

211 

IGi 

211 

1  Do. 

,  Through  the  Middle  Pas.sage,  between  Connuicul 

1 

and  Prudence  Island.s .  . 

I9i 

231 

19 

24  , 

Do. 

1  Through  the  Passage  hetween  Prudeiico  and 

Patience  Islands . . 

7 

111 

6i 

12  j 

Do. 

A  Uli  AC;  A  N  SETT  BAY 

Newport  Har  bor : 

1 

1 

(Harbors  and  Am  liorages). 

Through  the  Soulheni  Eutmuco  to  anchorage 

1 

in  Newirot  t  Harbor . 

15 

19 

14i 

191  ' 

'  Do. 

To  anchorage  through  the  Northern  Er:trauee 

21 

2.5 

201 

251 

Do 

To  anchorage  in  Brenton’s  Cove . 

1  15 

19 

14i 

191 

Do. 

To  anchorage  in  Macker  el  Cove . 

12-L>2i 

16-2G1 

lli-22 

161-262 

Do. 

To  wharves  at  Narragansett  Pier . 

8  1 

1  12  ! 

!  71  ! 

!  121 

Do. 

To  anchorage  in  We.squeag  Cove . 

13  1 

17  1 

1  121 

1  171 

Do. 

Dutch  Island  Harbor; 

1  1 

1 

Through  tho  South  Channel  toauehorago . 

10  ! 

20  1 

151  ! 

1  201  1 

1  De. 

Through  tho  Norlh  Channel  toauehorago . 

IG 

1  20 

1  151  j 

201 

Do. 

Wickford  Harbor: 

1 

1 

Tlirough  tho  Western  Jhiasago  of  tho  bay  to 

1 

1  1 

Wickfurd  Light-houao  . 

i-i  ; 

!  181 

131  j 

181  i 

1  Do. 

To  anchorage  in  Inner  Harbor . 

8  ' 

I  121 

71 

;  121 

Do. 

IT-om  the  Northward  around Quonsot  Point  to 

Wickford  Light-house . 

7 

1  111 

G1 

Hi 

Do. 

To  anchorage  in  Coddiugton  Covo . 

18 

22 

171 

1  2*^1 

Do. 

Mount  Hope  Bay  (R.  1.  and  Mass.): 

1  i 

From  abreast  of  Pnideuoe  Island  Light-house 

1  : 

to  Fall  River .  .  . 

17 

21  i 

161 

i  1 

Do. 

To  anchot^go  in  Church’s  Cove . 

13 

17i 

121 

18  1 

Do. 

S.  Ex.  29 


1  .  , 
K  i  ' 


1 

J 

I 


I 

« 

\ 

I 
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I’laccs. 


N  AUK  A  G  A  N  S  E  T  T  II  AY 
(llaiboi-s  iiijrl  An«  hora^*‘H). 


KLOCK  ISLAND  SOUND 
(rhannolH). 


KLOCiv  ISLAND  SOUND 

( A  III  lnii  a;::e8). 


Tahle  of  drp:h.s^  Atlantic  Coast — Continued. 

MASSACUUSETTS.  lUIODE  ISLAND,  AND  NEW  YORK. 


Lost  water  in  channel. 

Limits  bi-t\v»  i  n  wliii  b  tlejitlcs  arc  pivoii. 

Me 

an. 

Spring 

tides. 

Authorities. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

Feet. 

Feet. 

Feet. 

Feet 

Mount  IIn])o  Bay — Contimu  il. 

To  am  liora^r  in  Kickainnit  Kivrr  . 

8 

12} 

74 

13 

Coast  Survey,  1868. 

To  am  horanc  in  Col. *’8  Kivrr . 

IJ 

17} 

124 

18 

Do. 

To  am  hoia;z«*  in  Loo’h  Kiver  . 

8 

■•a 

74 

13 

Do. 

rp  Taunton  Kivi-r  to  Di;_0it<in . 

3i 

tf 

34 

9} 

U.  S.  Engineers,  188 

Up  T;mnton  Kivrr  to  Wrir . 

0 

5 

94 

Do. 

Bristol  Harbor: 

Tbron;:b  Ka.strm  Cl.anm*!  to  am  lioia^:c . 

16 

204 

1.54 

21 

Coast  Survey,  1888. 

Tliron^xh  Wrstrrn  ('banm  l  to  am  hoiaf'o . 

16 

204 

15* 

21 

Do. 

To  aucbor.iiir  in  Potowonuit  Kivrr . 

4  . 

8* 

34 

9 

Do. 

Grrrnwirb  Kay: 

.  To  am  liora;jr  off  Sallv’s  Kock  . 

13 

174 

124 

18 

Do. 

From  abn  ast  of  S  lily's  Kork  toaurliorago  off 

East  Cirernwirli  (Gn  onwirh  Covr)  . 

10 

144 

94 

15 

Do. 

To  amiiora;:r  in  Apponau"  Kivrr  . 

3i 

8 

3 

84 

t>o. 

To  am  lior:i;:r  in  Olil  W'arwirk  ( iovo . 

0 

134 

84 

14 

Do. 

To  anrlioraiio  in  Brn.'ili  Ni  ck  ('ovo  . 

ii 

6 

1 

«4 

Do. 

To  anclioram*  in  Putti  r’s  Cove . 

10 

144 

P4 

15 

Do. 

Warren  Kiver: 

From  entrance  piabieaatof  tin*  townof  Warnni 

11 

154 

104 

16 

Do. 

To  anrliora;:e  brlow  the  Lowrr  Middle  Ground 

12 

164 

114 

Do. 

From  Warren  to  the  railroad  brnlj^e . 

8 

124 

74 

13 

Do. 

To  anchorae,-  iu  Smith's  Cove . 

4 

84 

34 

9 

Do. 

From  Wanvn  to  B.imn^ton  Kivrr  Brid;;e  . .. 

12 

164 

114 

17 

To  ancliora;;e  in  Barrin;^ton  Kivrr . 

12 

164 

114 

17 

Providence  Kivrr: 

P'roin  abreast  of  Coniniicut  Li;ilit-houBe  to 

ancliorai^o  off  Providence . 

14 

19 

134 

20 

Do. 

From  Conimient  Liebt-house  to  Fox  Point 

wharves .  . i 

11 

16 

104 

17 

Do, 

At  heml  of  harbor . 

6 

11 

54 

12 

From  abreast  of  Sassafras  Point  Lif;ht-house 

to  East  Providence  Bridge  . .  . 

14 

19 

134 

20 

Do. 

From  abreast  of  Warwick  Lieht  house  over  the 

1 

bar  between  Conimient  Point  and  Ohio  Ledge. 

17 

22 

164 

23 

Do. 

To  anchorage  in  Turtle  Cove . 

From  Main  Channel  of  the  river  to  anchorage 

5 

10 

44 

11 

Do. 

in  Pawtuxet  Cove .  . 

1 

6 

4 

7 

Da 

From  East  Providence  Bridge  to  Upper 

1 

Bridge — Seekonk  River . 

27 

32 

264 

33 

Do. 

From  off  Point  .Judith  to  abreast  of  Watch  Ilill 

i 

1  Lighi-hoiise . 

!  33 

36 

32} 

37 

Coast  Survey,  1845. 

From  off  Point  Judith  to  abreast  of  Little  Gull 

1 

1 

Island  Light  house  . 

'  30 

33 

29}  1 

34 

Do, 

Fi-om  off  Point  Judith  to  abreast  of  Mon  tank 

Point . .  . 

1  42 

45 

41} 

46 

Do. 

I  From  off  southern  end  of  Block  Island  to  abr.-ast 

1 

1  of  Little  Gull  Island  . 

I  "2 

45 

41} 

46 

Do. 

t  From  off  southern  end  of  Block  Island  to  abreast 

of  Gardiner’s  Point . . 

42 

45 

41} 

46 

Do. 

From  off  Moutauk  Point  to  abreast  of  Little  Gull 

Island . . . 

1  30 

33 

29| 

34 

Do. 

To  ancliorage  on  Western  side  of  Point  Judith  . 

19| 

224 

194 

234 

Do. 

'I'o  am  horage  betw'ci  n  Ganlinor’s  Point  and  Eost- 

eTii  Plain  Point  (Gardiner’s  Island)  . 

15 

18 

14} 

19 

Do. 

To  anchorage  in  Block  Island  Basin .  . 

1 

104 

1 

64 

l*i 

1 

1  Atlantic  Coast  T 
1875. 
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Tabic  of  depthsj  Atlantic  Coast — Coiitiiiiiec]. 


CONNECTICUT  AND  NEW  YOIiK. 


PlAoes. 

Limits  between  which  depths  are  given. 

Least  watci 

Mean. 

in  channel. 

Spring  lidos. 

Authorities. 

Low 

water. 

Hitih 

water. 

Low 

water. 

High 

water. 

Feet. 

Feet. 

Feet. 

Feet. 

BLOCK  ISLAND  SOUND 

To  anchorage  in  Fort  Pond  Bay . 

24 

27 

233 

28 

Coast  Survey,  1845. 

(AnnborageH). 

To  anchorage  in  southern  part  of  Napeaguo  Bay.. 

24 

27 

233 

28 

D«>. 

To  anchorage  in  Nnpeagiic  Harbor  . 

8 

11 

73 

12 

Do. 

Through  Ram  Island  Pas.siige  into  Gardiner’s  Bay 

12 

15 

113 

IG 

Do. 

To  anchonige  in  Tobacco- Lot  Bay . 

7 

10 

t53 

11 

Do. 

FISHER’S  ISLAND  SOUND 

Througli  Watch  Hill  Passage  into  the  Main  Channel 

27i 

30 

27 

30i 

Coast  Survey,  lK;i9. 

(Channels). 

By  Main  Channnol  through  the  Sound . 

27 

29i 

203 

30 

Coa.st  Survey,  1877. 

Through  Sugar  Reef  Pa.<«8age  into  the  Main  Chan¬ 
nel  .  . 

23 

251 

223 

26 

Do. 

Through  Catumb  Pa.ssago  into  the  Main  Chanmd. 

.  30 

.3-4 

293 

33 

Do. 

Thi-ough  Lord’s  Passage  into  the  Main  Cliannel . 

2! 

23i 

203 

24 

Do. 

Through  Wicopes.set  Passage  into  the  Main  Chan¬ 
nel  . 

IG 

18i 

153 

19 

Do. 

Through  North  Channel  into  Long  Island  Sound 
from  Stonington . 

133 

103 

14 

1)0. 

Througli  the  South  Channel  into  Long  Island 
Sound  . 

19 

21i 

IHl 

22 

Atlantic  Coast  Pilid, 

FISHER’S  ISLAND  SOUND 
(Harbors and  Anchorages). 

Little  Nan-agansott  Bay: 

To  anerhorage . . 

7 

n 

03 

10 

1880. 

Coast  Survey,  1839. 

To  anchorage  off  Sandy  Point . 

11 

8 

lU 

Do. 

To  anchorage  in  Pawcatuck  River  by  North 
Channel  through  the  Bay . 

3 

53 

23 

6 

Do. 

To  anchorage  in  Pawc^ituck  River  by  South 
Channel  through  the  Bay . 

4 

6i 

7 

Do. 

1  Stonington  Harbor: 

1  To  anchorage . 

7 

C3 

10 

1 

Coast  Survey,  1874. 

i  To  anchorage  off  Upper  wharves . 

4 

74 

1  Do. 

■  To  anchorage  in  East  Harbor . 

10 

123 

93 

13 

Coast  Survey,  1839. 

1 

j  To  anchorage  in  West  Harbor . 

8 

103 

73 

11 

Do. 

1 

1  To  .'inchorage  in  Mystic  River  . 

!  12  , 

143 

113 

15 

Do. 

1 

To  Mystic  Bridge . 

: 

1  14 

11 

144 

1  Do. 

To  anchorage  in  Mumford’s  Cove . . 

I 

123 

1  H  j 

13 

i 

long  ISLAND  SOUND 

(Channels). 

Through  Main  Chanmd  from  “The  Race”  to 
abreast  of  Cornfield  Point  Light-vessel  . 

I 

120 

1253 

119i 

1264 

Do. 

Through  Main  Channel  from  Cornfield  Point 
Light- vessel  to  abreast  of  Stratford  Point  Light¬ 
house  . 

391 

1 

1 

45 

39 

454 

1  Do. 

Through  Main  Channel  from  Stratford  Point 
Light-house  to  Throg’s  Nock  . 

'  39^ 

1 

1  45 

39 

454 

1 

1  Do. 

Through  Nortii  Channel  from  "  The  Race  ”  to 
abi*cast  of  the  southern  end  of  Say  brook  Bar.,  i 

48 

1  i 

1  533  1 

474 

544 

1 

1  Do. 

Through  North  Channel  from  off  Saybroook  Bar 
to  abreast  of  Stratford  Point  (junction  with  the 
Main  Channel)  .  . 

21i 

1 

1 

27  i 

21 

274 

1 

Do. 

Through  "  The  Thimbles’’  Channel . . [ 

27  i 

1 

!  27 

334 

Do. 

Through  the  South  Channel  from  “The  Race”  to 
abreast  of  Comfiehl  Point  Light -vessel . ' 

72i 

1 

!  78 

1 

1 

1  72 

784 

Do. 

Through  the  South  Channel  from  Cornfield  Point  j 
Light-vessel  to  abreast  of  OyabT  Bay  (junction  , 
with  the  Main  Channel  • .  . 

24i  j 

i 

1 

1 

30 

1 

24 

304 

Do. 

Passage  through  Plum  Gut  into  Gardiner’s  Bay  ..! 

48^  1 

51  ^ 

48 

1  514 

Coast  Survey,  1874 

long  ISLAND  .SOUND 
( Harbors  and  Anchoragea). 

Thames  River  and  Now  Loudon  Harbor: 

Through  Main  Ch.innel  from  Long  Island 
Sound  to  anchorage  off  New  Ia)udon .  j 

1 

1 

2r> 

1 

27i  j 

1 

243 

[ 

!  28 

1 

Coast  Survey.  1839. 

1 

At  wharves  of  New  London . . 

i 

13i  j 

103 

14 

j  Do. 

i 

At  Groton  wharves  . 1 

9  1 

Hi  1 

1  83 

1  12 

Do. 

*  This  depth  ia  found  only  oflf  Eat<3n’H  Point.  Elaewhoro  on  this 

lino  there  is  not  less  than  nine  fathoms. 
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Tublc  df  ihpths^  Atldiific  Coast — C(»ntiniio(l. 


CONXKCTK'r T  AXI»  NEW  YOKE. 


PUlCCR. 


EiiiiitR  \>-  n  will'  Ii  *1<  .ii<* 

I 


LONG  ISLAND  SOEND  Thuu.r^*  Ei\<  r  and  N.wv  L.  inl'  ii  llail.-.! -Co  /fd. 
(llurbon  and  Auohora;:e«).  Tlii"U;.li  l*in«‘  Dl  tml  ('liaiinrl  li.im  I  winT  S 

Island  Sotiii  1 . . 

Kiorn  oil  trtolon  to  alm  ast  of  (’<»«'  Toiiit 
I  I'loni  olT  ('o\v  roiiit  to  aliioast  of  (M.iikf's 

!  Covo  bv  tlio  I>a^t  i'.iniintd  . 

I'T'iiii  oil  Cow  Toiiit  to  a’oioaHt  of  Claik'-’s  ' 

Co\ o  b\  tlu*  W'cst  I  lianin  1  . J 

Eioin  ofl*  (  lai  kr's  ( 'ov«‘  to  alti •  ast  of  T:  adiiij; 
C<»vo . •  -  •  • ; 

I'l'oin  ort' Tra'lini:  Covc  to  N’fnwifh  ...  * 

'1  o  tlio  U|ip‘  r  El id^'o- Slo't  I'  ki  t  Kivor. 

A  t  I'lif  rain  o  t.t 'j'l  adin..:  t r 

'I’o  anrhot!i‘_'o  in  Ttadin^  ('ovi‘  . 

To  nm  bora*:'*  ill  Paiiiiatanrioci'.  (*ovo  .  .  .  ^ 

To  aHi'lioi a;:f'  in  Ilorton’.’*  Covo . 

'I'o  ain  lnna;;!*  iu  Wintli.op's  fa)ve  . 

t  To  ajn  hoia;;o  in  Gir  n's  Harbor . ' 

Niautif  Ba  y  :  I 

To  ain  borajio  . 

I  To  luoiith  of  Ni  intif  Ilivcr . j 

Counerticut  liivi  r:  ' 

Ovi  r  Say I'Took  Ear  . 

I  AfliT  ])assin"  Eai  to  tmrborj;:*' ofl’ Saybrook 

Point . * 

To  ant  bora  lie  in  Wc.^tbrtiuk  Hailmr . 

Durk  Island  Harbor:  i 

Tt>  aiubora;ie . ^ 

Throiijili  Passage  bt  fweon  Dnrk  I.sland  and  ' 

Menunktdesufk  Point  . . 

Tliron;ili  Papsa"c  botwocn  Dnrk  Irtlan'l  and 

I  Ktd.Rr^  ’s  Point . . 

I  Through  Passagr  brlworn  Stonr  Islant]  Jicrf 

and  Kant  Ledge . 

(  To  Pier  Head,  Lowis’  Lamling . 

To  anrhorapein  Killingworih  Harl>or . 

I  To  anchorage  in  Guilford  Harbor  . 

8achem’fl  Head  Harbor: 

In  the  ontranco  . 

To  anchorage  . . 

PaHaage  nortli  of  Go<»8c  Rocks  .  . 

To  ThiinbUa  Anchorage  .  . 

Eranford  Harbor: 

In  the  entran<  e . . 

I  To  the  landing . 

'  To  anchorage  in  Outer  Harbor . 

I  To  anchorage  in  Inner  Harbor . 

I  New  Haven  Harbor; 

Through  .Main  Channel  from  Dnig  Island 

I  Sound  to  Lower  Bridge  . 

I  Into  Quinnipiac  RiV'T  and  up  to  wharves  ... 

I  Into  Qninnipiac  River  an  1  to  Upper  Bridge  . . 

Into  Mill  River  through  drawbridge  to  the 

Middle-Ground  between  tln^  britlgrs . . 

Into  Mill  River  ami  to  Upi>er  Bridge . i 

To  Oyster  Po-nt  M'haiwos  . .  I 

I  To  0.\  ster  1‘oint  Bridge . 

1  To  anehorage  in  Mon  is'  Cove . I 


L.. 

ist  wat* 

r  In  channel. 

M' 

an. 

1  Sprin 

g  t  id' s. 

'  Authorities. 

1 

Low 

High 

Low 

High 

1 

i 

W..I  •  V. 

water. 

water. 

w at*  r. 

1 

J  'o  f. 

Fcrt. 

Frrt. 

Feet. 

21 

23  i 

20] 

24 

Coast  Survey,  Is-tO. 

24 

2r.i 

233 

27 

m». 

15 

17i 

^  143 

18 

Coast  Siirve,;.  1874. 

13 

15J 

16 

Do. 

lOi 

13 

1 

131 

l>o. 

7 

n 

b3 

10 

Do. 

7 

H 

0] 

f  10 

Do. 

li 

4 

U 

41 

Do. 

8 

81 

Do 

2 

n 

5 

Do 

•-’i 

21 

51 

Do. 

10 

12i 

13 

CojRt  Stirvey.  18.38. 

7 

! 

10 

IX>. 

15 

1 

18 

Ctiaat  Survey,  ls.3»i. 

lOi 

121 

10 

.  131 

Do. 

7 

11 

61 

114 

rr.  S.  Eugineers, 

18 

O'* 

m 

224 

Do. 

7 

n 

111 

Coa.si  Survey,  18.’^ 

13 

1 

17 

!  121 

171 

Coast  Sut  v«‘y.  18T7 

20 

21 

\ 

1 

244 

Do. 

I5i  ; 

10| 

15 

20 

Do 

10  1 

23 

181  j 

234 

Do. 

7  ! 

11 

01  1 

111  ; 

Do. 

8  1 

12 

1 

121 

Coaat  Surrey.  1R38 

12 

n 

121 

Do. 

19 

2li 

181 

25 

Do. 

19 

241 

181 

25 

Do. 

13 

m 

121 

10 

Do. 

25i 

303 

05 

311 

Do. 

10 

151 

1 

16 

Do. 

0 

111 

1  51 

12 

Do. 

13 

m  ' 

121 

19  j 

Do. 

6 

Hi 

51 

12 

Do. 

13 

19 

121 

191  1 

Coast  Survey,  1872 

7 

13  1 

ei 

191 

Do. 

1 

7  ! 

1 

74  j 

Do. 

g 

8 

n 

H  j 

Do. 

1 

7 

h 

71 

Do. 

1 

7 

i 

71 

Do. 

2 

8 

H 

81 

Do. 

8 

14 

141  1 

Do. 

^giti^cLby. 
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UNITED  STATES  COAST  AND  GEODETIC  SURVEY. 


Places. 


LONO  I.^^LANI)  SOUND 
(Harbom  and  Anclioragca). 


-t  o 

i  o 


Table  of  depths,  Atlantic  Coast — Cou tinned. 

CONNECTICUT  AND  NEW  YORK. 


Lofiat  water  in  channel. 


Limit  a  between  which  ilepth.s  are  given. 

•  ^fcan. 

Spring  tbloa. 

Low 

water. 

High 

W'att'r. 

Low 

water. 

High 

water. 

New  Haven  Ilarhor— Continued  : 

Feel. 

Feel. 

Feet. 

Feet. 

To  rorbo.s’  Wharf . . 

8 

U 

74 

144 

To  anchorage  in  Millord  Harbor . 

12 

18 

114 

184 

Jlonsiitouio  River: 

Over  the  bar . 

2 

8 

14 

84 

Fiom  inaide  the  bar  to  Stratford . 

7 

13 

64 

12i 

Hridgepoi  t  Harbor : 

Ov<‘r  the  bar  to  lower  bridge . 

12 

184 

114 

194 

To  anchorage  abreast  of  the  city . 

12 

184 

114 

194 

Rlack  Rock  Harbor: 

From  €*nlrancc  to  the  town . 

l.=v 

8 

10 

To  anchorage  in  Outer  harbor . 

V2h 

19 

12 

20 

To  ancliorage  in  Inner  harbor . 

84 

!.■> 

8 

10 

Over  South  poll  Harbor  bar  to  anchorage  off 

wharve.s  . 

< 

114 

3} 

12 

Saugatuck  River; 

Over  the  bar . 

.•> 

1-24 

a 

1 

From  inside  bar  to  Clam  Rock  Point . 

1G4  . 

8J 

17 

To  anchorage . 

9 

104 

84 

17 

Port.  Jefferson  Harbor : 

Approaching  the  entrance  by  the  pas-sage  bo- 
tw'wn  Mount  Misery  Shoal  and  Mount 

Mi.sery  Point . 

in 

23 

154 

234 

Over  the  bar  . 

8 

144 

74 

154 

After  pas.sing  the  bar,  to  anchorage . 

18 

241 

174 

254 

Through  passage  into  Conscience  Bay . 

1 

8 

■ 

8i 

Through  passage  into  Setauket  Harbor  . 

3 

10 

24 

104 

Smithtown  Bay: 

To  anchorage  nndor  Crane  Neck  Point . 

214 

29 

21 

30 

Into  Stony  Brook  Harbor  . 

3.4 

11 

3 

114  ! 

To  wharves  in  Stony  Brook  Harbor - - 

44 

12 

4 

123  1 

In  enti^nco  to  Nissequague  River . 

14 

9 

1 

91  1 

To  anchorage  in  Cockenoe's  Lsland  Harbor . 

8 

.  i  -'i 

74 

16  ! 

Norwalk  River; 

Entrance  from  Cockenoo’s  laLind  Harbor  to 

1 

the  northward  of  Betts’  Island  . 

5 

124 

44 

13  . 

Passage  between  Ram  Island  and  Chimon’s 

Island . 

3 

104 

24 

11  1 

Sheffield  Island  Harbor ; 

! 

In  the  entrance . 

11 

184 

104 

19  ! 

Up  to  anchorage . 

10 

174 

94 

18 

In  entrance  to  Darien  River  . . 

H 

13 

54 

134 

Huntington  Bay : 

To  anchorage  . 

19J 

274 

19 

281 

To  anchorage  in  Northport  Bay . 

1 

154 

7  1 

1  101 

To  Northport  Wharves . . 

‘  4i 

124 

4  1 

Entrance  to  Dock  Island  n.arbor .  . 

lOi 

1  184 

19 

'  191 

To  anchorage  in  Duck  Island  narl)or . 

cj  ; 

lU 

6 

151 

Entrance  to  Huntington  Harbor . 

164 

1  8 

171 

To  anchorage  in  Huntington  Harbor . 1 

1  n 

174  1 

!  9 

181 

Entrance  to  Lloyd’s  Harbor . ^ 

1 

i^'i 

1  11 

!  201 

To  anchorage  in  Lloyd’s  Harbor . j 

1  8]  1 

104 

'  8 

171 

Oyster  Bay : 

1 

To  anchorage . ' 

'  204 

274 

19 

1 

281 

To  anchorago  in  Oyster  Bay  Harbor . 

! 

104 

8 

171 

To  dock  at  Oyster  B:i5'  Village . 

«4 

134 

5 

1  141 

Passage  into  Upper  llarb<ir  over  the  bar . 

13 

1  224 

14 

1  231 

To  anchor,  gc  in  Cold  Spnng  Harbor . 

174 

1  244 

10 

1  251 

Antliorilioa. 


Cc»a8t  Survey,  1872. 
Coast  Survey, 

Coast  Survey,  18.T7. 
Do. 

U.  S.  Eni;iu«*en*,  188<) 
Do. 

(’o.'iHt  Survey,  18.37. 
Do. 

Do. 

rr.  S.  Engineom.  1880, 

Coast  Survey,  18.'.8. 
Do. 

Do. 


Co.ifit  Survey,  1874. 
U.  S,  Engineers.  1880. 
Const  Survev,  1874. 
Do. 

Do. 

Coast  Survey,  1837. 
Do. 

Do. 

Do. 

Const  Survey,  IS.'iS. 


Coast  Survey,  1839. 
Do. 

Coast  Survey,  1836. 
Do. 

Coast  Surrey,  IS.^O. 

Coa.st  .Survey,  1836 
Do. 

Do. 

Do. 

Coa.st  Survey.  18,36 
Do. 

Do 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Do. 


174 
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Table  of  depths  Atlantic  Coast — Continued. 

NEW  YORK. 


Least  irat«r  in  channnl. 


Places. 

Limits  between  which  depths  are  given. 

Mean. 

Spring  tides. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

LONG  ISLAND  SOUND 

Stamford  Harbor: 

Feet 

Feel. 

Feet. 

Feet. 

(Harbors  and  Anchorages). 

From  eutraneo  to  mouth  of  Mill  River . 

4 

Ill 

31 

12 

To  ant  hora}:e  in  Roads . 

1*2 

194 

HI 

20 

To  anchorage  in  Inner  Harbor  . 

7 

144 

61 

15 

To  anchorage  in  Greenwich  Cove  almve  Pelican 
Point . 

8 

j-n 

74 

16 

To  anchorage  in  Cos  Cob  Harlmr . 

'  8 

1.H 

74 

16 

1 

To  anchorage  in  Little  Captain’s  Island  Harbor  .. 

16 

234 

154 

24 

Great  Captain's  Island  Harbor: 

To  anchorage  under  western  side  of  Calf  Island 

11 

184 

10 

10 

To  anchorage  between  southern  end  of  Calf 
Island  and  the  southwestern  end  of  Great 
Captain's  Island . 

1 

15 

224 

14 

23 

To  anchorage  in  Bush’s  Harbor . 

71 

in 

7 

154 

At  entrance  to  B\  ram  River . 

21 

9h 

3 

104 

Hempstead  Harbor: 

Channel  to  Harbor  Bea<*h . 

7 

Ml 

6* 

15* 

To  anchorage  in  Outer  Harbor . 

13 

SOI 

13 

21* 

Manhasset  Bay : 

Over  bar  at  entrance . . 

20| 

13 

22 

After  passing  bar,  to  anchorage  off  Mott’s  Point 

in 

2l| 

M 

23 

To  anchorage  in  Delancey’s  Cove . 

Hi 

10 

11 

104 

To  anchorage  In  New  Rochelle  Harbor . 

23i 

31 

23 

314 

To  anchorage  close  under  Hart  Island  (Hart  and 
City  Island  Harbor)  . 

211 

29 

21 

204 

Pelham  Bay : 

To  anchorage .  . 

74 

154 

7 

164 

Entrance  to  Hutchinson’s  River  . 

74 

154 

7 

164 

To  anchorage  in  Little  Neck  Bay . 

74 

Ml 

7 

16 

BAST  RIVER  (Channels)  — 

From  Throg’s  Neck  to  Port  Morris  by  the  pas¬ 
sage  north  of  North  Brother  Island  . 

48 

534 

47* 

W4 

From  Throg’s  Neck  to  Port  Morris  by  the  pas¬ 
sage  between  North  and  South  Brother  Islands. 

24 

294 

23* 

30* 

From  Throg’s  Neck  to  Port  Morris,  by  the  pas¬ 
sage  south  of  Riker’s  Island . 

22 

274 

21* 

28* 

By  the  Main  Channel  through  Hell  Gate  . 

28 

334 

27* 

34* 

By  the  Middle  Channel  through  Hell  Gate . 

20 

25* 

IH 

26* 

By  the  Eastern  Channel  through  Hell  Gate . 

33 

38* 

32* 

894 

Through  the  pna-sage  west  of  Blackwell’s  Island.. 

30 

35* 

29* 

864 

Through  the  passage  east  of  Blackwell’s  Island  . . 

24 

29* 

23* 

30* 

From  Black  wrll’s  Island  through  to  Hudson  River 

31 

35* 

30* 

36 

Through  the  Buttermilk  Channel . 

28 

824 

27* 

83 

EAST  RIVER  (Harbors  and 

To  anchorage  in  Flushing  Bay . 

7 

12* 

64 

184 

Anchorages). 

Harlem  River: 

From  Hell  Gate  to  Mott  Haven . 

17 

224 

l«4 

234 

Through  the  Passage  between  Ward’s  and 
Randall’s  Islands . 

11 

16* 

10* 

17 

Passage  to  the  bridge  in  Newtown  Creok . 

17 

224 

1«4 

23* 

GARDINER’S  BAY  and  Trib¬ 
utaries  (Channels). 

Through  Main  Entrance  between  Gardiner’s  Isl¬ 
and  and  Plum  Island .  . 

304 

82| 

80 

83 

Through  the  passage  between  Plum  Island  and 
Great  Gull  Island  . 

211 

231  1 

1 

21 

24 

Through  Plum  Gut . 

m 

211 

10 

82 

Passage  through  Shelter  Island  Sound,  past  Green- 
port,  into  Little  Peconic  Bay . 

194 

211 

19 

22 

Anthoritie*. 


Coast  Survey,  1859. 

Do. 

Do. 

Do. 

Do. 

AtJaotic  Coast  Pilot, 
1880. 

Do.  # 


Do. 

Coast  Survey,  1837. 

Do. 

Coast  Survey,  1859. 

Do. 

Coast  Survey,  1837. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Coast  Survey,  184L 
Do. 

Coast  Survey,  1841. 
Atlantic  Coast  Pilot, 
1880. 

Do. 

Do. 

Coast  Survey,  1841. 

Do. 

Coast  Survey,  1855 
Do. 

Coast  Survey,  1841. 

Coast  Survey,  1856. 

Do. 

Do. 

Coast  Survey,  1838 

Do. 

Do. 

Coast  Survay,  183&. 
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NEW  YORK. 


Places. 


a.AKDINER’S  BAY  and  tri- 
butaries  (Channels)— Con t’d. 


SOUTH  COAST  OF  LONG 
ISLAND  (Harbors  and  An¬ 
chorages). 

Fire  Island  Inlet* . 


Great  Soatb  Bay. 


Gilgo  Inlet* . 

New  Inlet* . 

Kockaw-a^'  Inlet*  . 
Jamaica  Bay . 


Dead  Horse  Inlet  * 


i 

Least  water  in  channel. 

Limits  between  which  depths  are  given. 

Mean. 

Spring  tides. 

Anthorities. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

Passage  through  Shelter  Island  Sound,  past  Sag 

Feet. 

Feet. 

Feet. 

Feet. 

Harbor,  into  Little  Peconlc  Bay . 

17} 

15 

18 

Const  Survey,  1839. 

To  anchorage  in  Orient  Uarlwr . 

17} 

15 

18 

Do. 

G  reeii port  Harbor : 

To  anchorage .  . i 

21i 

23} 

21 

24 

Do. 

To  Greenport  wharves . 

7i 

9} 

7 

10 

Do. 

To  anchorage  in  Pipes’  Cove  . i 

m 

20} 

18 

21 

Do. 

To  anchorage  in  Southold  Bay . 

15J 

17} 

15 

18 

Do. 

Sag  Harbor: 

To  anchorage  . 

m 

15} 

13 

16 

Do. 

To  Sag  Harbor  wharves . 

m 

12} 

10 

13 

Do. 

To  anchorage  in  Noyack  Bay . 

21i 

23} 

21 

24 

Do. 

Little  Pecouic  Bay : 

Passage  through  the  bay  . 

19J 

21} 

19 

22 

Do. 

To  anchorage  on  east  side  of  Little  Hog  Neck 

13i 

15} 

13 

16 

Do. 

To  anchorage  in  Cutchoguo  Harbor . 

lOi 

12} 

10 

13 

Do. 

Great  Pec»»nic  Bay : 

Channel  through  the  bay . 

13i 

15} 

13 

16 

Do. 

To  anchorage  .  . 

m 

18} 

16 

19 

Do. 

Channel  to  Jamesport . 

lOJ 

12} 

10 

13 

Do. 

Main  Channel  over  Bar . 

12 

13} 

Hi 

14 

Coast  Survey,  1875, 

Channel  to  abreast  of  Light-house  Wharf . 

11 

12} 

10} 

13 

Do. 

From  abn-ast  of  Fire  Island  Light-house  to  the 
Fire  Islands . 

8 

9} 

7} 

10 

Do. 

From  Fire  Islands  to  Smith’s  Wharf . 

3 

4} 

2} 

5 

Do 

From  Fire  Islands  to  Nicoll’s  Point . 

6 

7} 

5} 

8 

Do. 

1  From  Nicoll's  Point  to  Howell’s  Point . 

7 

8} 

6} 

0 

Do. 

From  Howell’s  Point  to  Bell’s  Dock . 

5 

6} 

4} 

7 

Do. 

From  Boll’s  Dock  to  .Smith’s  Point . 

2 

3} 

12 

4 

Do. 

In  the  entrance  to  Connetquot  River . 

3 

4}  1 

2} 

5 

Do. 

To  anchorage  in  Nicoll’s  Bay,  off  month  of  Con- 
nctqnot  River  . 

7 

9 

Do. 

In  the  entrance . . 

11 

12} 

10} 

13 

Coast  Survey,  1835. 

.  do  . 

1 

2} 

\ 

2} 

Do. 

. do . 

13 

17 

12} 

17} 

Coast  Survey,  1877 

Through  Big  Channel  to  abreast  of  Canarsie . 

1  ^ 

10} 

6  ! 

10} 

D«». 

To  Canaraio  Landing .  .  . 

8 

4 

8} 

Do. 

Through  Island  Channel  to  Canarsie  Landing  .... 

6} 

2i 

0} 

Do. 

Through  Big  I'ishkill  Ch.'iunel  to  Duck  Point 
Marshes . 

10 

6 

10} 

Do. 

Through  Duck  Point  Channel . 

3i 

7i 

3} 

7} 

Do. 

Through  Beiudi  Channel  to  Broad  Channel . 

18 

22 

17} 

22} 

Do. 

At  Roekawav  Wharves . 

7 

11 

6} 

11} 

Do. 

Passage  over  Long  Bar . 

n 

13} 

9 

13} 

Do. 

From  Long  Bar  to  Sloop  Bar  . . 

6* 

10} 

6 

10} 

Do. 

Through  Grass  Hassock  Channel  to  Norton’s  Point 

3 

7 

2} 

7} 

Do. 

Through  Broad  Channel  to  Hell-Gate  . 

7 

11 

6} 

11} 

Do. 

Through  Hell-Gate  to  Nigger  Point  . 

10} 

6 

10} 

Do. 

Through  Ila.ssnck  Creek  to  Grerm  Point  . 

H 

7} 

3 

7} 

Do. 

Through  “The  Raunt”  to  Goose  Hill  Channel  . . 

4 

8 

3} 

»2  1 

Do. 

Through  the  Pumpkin  Patch  Channel . 

H 

9} 

5 

9} 

Do. 

1  Over  the  Bar . 

4i 

8} 

4} 

'  Do. 

Through  Deep  Creek  and  Irish  Channel  to  Island 

1  Channel  (Jamaica  Bay) . 

7 

3 

7}  i 

i 

1  Do. 
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Table  of  depths^  Atlantic  Coast — Continued. 

m:\v  Y(H:iv  and  skw 


Least  water  in  eliauui'l.  ! 


riae.  «. 


NKW  VdKK  liAV  AND 
LIAIlIJOR  o 'li.iunt  Ki. 


L mil rt  l>t‘ t \N  <-i  II  w  liii  'll  ilcp! liH  ar«'  yi  \  eii. 


ThriMiuli  riiMln*  y's  ( 'hauutl .  . 

'riin>ui:!i  Main  ( 'liaiiiK  1.  attt'r  passiim  liitf  .. 
Tlii(mi:1i  Sw:ih1i  ('haiiin  I,  al’ter  jiasjiiii'^  liar  . 

Tliroiinli  S.Miili  Cli.imiel . 

'riiioiiiili  East  Cln  iincl . 

riiroiij:ii  Fmii  Icen- I'eet  Clhannel . 

TliruuuF  F.iLe  IIddU  ('liauncl . 

Cliaiim  l  noi  tli  of  Eant  liaiik . 

ThroiiLili  the  Lower  Lav  to  Tlio  Narrows  ... 
'riironcih  Tiie  N aiT*»w.s  to  ahioa.nt  of  tho  (^'narau 

tin*-  Station  . . . 

From  QuarantiiH'  tlii’onu'ti  l'i>per  Lay  to  am  hor 
in  !Iml'-o:i  Ki ver  olT  New  Yoi k  City  . . 
'riunneh  lliiltei milk  (Mianml  into  Ea.sl  Liver 
IhiSHa^i*  noi  f h  of  ( iovernoi  'rt  I.slaml  into  East  Liver 


Trilnitaries  to  New  York  Buy 

(Snmly  Hook  Hii> ) . 

<LariianBa\)  . 


(Arthur  Kill)  . .. . 

{Gravesend  Bay) 
(Kill  Van  Kull) . 
(Newark  B  )  . 


(Gowaniia  Bay)  . 
(llndson  Liver) 


.  To  anchorage . 

To  ani  hora;4e  in  llor'-e-Shoo  Cove . 

Fiom  Sandy  Hook  to  Seuuine  Point  . . 

r'limi  Se;'uine  Point  to  Ward'.s  Point . 

1  Channel  aeio.H.s  the  Hats  to  inoiil  li  of  Lantan  Liver 

To  Ihiilroad  Bridge,  llarit.in  Liver . 

I  Laritan  Liver  from  South  Amboy  to  Sayreville  . 

I  From  Sayreville  to  New  Brun.s^^ieU . 

j  To  aucdioraco  in  Princess  Bay . 

To  auehoraijo  oil  Keyport . . 

Entrance  to  .ShreW'*burv  Liver  . 

Entrance  to  Nave.sink  Liver . . 

To  aJichoru;;e  oil'  Po:  t  ^Monmouth . 

.  From  Ward  s  Point  to  Tuft's  Point . 

From  Tuft's  Point  to  I’t  all’s  Ibluml . 

Throngh  Northw’est  Leach  to  ElizalKthport - 

I  Channel  ea^t  of  Piall'.s  Island  . 

1  To  anchora;;e . 

.  Through  to  Bergi  n  Point,  Newark  Bay . 

.  Channel  along  north  shore  of  Staton  Island  from 

Bergen  Point  to  Elizabeth  port . 

Channel  from  Bergi  n  Point  to  Uaekonsack  Liver 

Bridge . 

1  Channel  fr  om  Bergr  n  Point  to  Passaic  Liver  Bridge 
I  To  anch<irage  in  Bay  just  above  Jersey  Central 

;  Lailroail  Bridge. . . 

j  To  anchorage  .  . . 

'  From  Now  York  to  Yonkers . 

i  From  Y'oukcra  to  abreast  of  Pienn<mt . 

!  To  abre.ist  ofTari  ytowu . 

1  From  Tanytown  to  abreast  of  Sing  Sing . 

From  Sing  Sing  to  abrea.st  of  Haver. straw . 

To  abreast  of  Pt  ekskill . .  . 

From  Peek.skill  to  West  Point  Liglit-liouso . 

I  From  West  Point  to  Ncwbui  gli . 

From  Newburgh  to  Poughkeepsie  . 

1  From  Pouglikoep-sie  to  abrea.st  of  Londout . 

1  From  Londout  to  abrea.st  of  Glasco . 

From  abreast  of  Glasco  to  Saugerties . 

I  From  Saugeriieb  to  Calskill  (Main  Cbanueli 


Mean. 

Sjiring  tides. 

Authoritiea. 

I-OW 

Hi-h 

T-ow 

nigh 

w.ili.  r. 

water. 

W.iter. 

water. 

ct 

y.-et. 

Feet 

Feet 

2^ 

27] 

22] 

28 

Coast  Survey,  185d. 

a  I 

•J'.T 

30] 

36 

Coast  Survey.  I&«;9. 

24 

28] 

22] 

29 

Coast  Sut  vi'v.  ISOiJ, 

22 

2.=i 

21. J 

27 

Coast  Survey,  Ib-'-O. 

20 

19] 

25 

Do 

Hi 

19] 

14 

19] 

Do. 

21 

25  3 

20J 

20 

Do. 

14 

lA 

19 

Do. 

22i 

27] 

27] 

Do 

3(i 

40] 

35] 

41 

Do. 

:;o 

.'Hi 

29] 

35 

Do. 

2H 

32] 

27] 

33 

Coast  Survi  y,  1855. 

:ii 

3.5  J 

30] 

30 

Do. 

IH 

22] 

17] 

23 

Coast  Survey,  18.5C. 

8 

12] 

7] 

13 

Do. 

14i 

19] 

13] 

19] 

Do. 

19 

23] 

18] 

24 

Coast  Survey,  18»57. 

11 

1-i 

10] 

10 

Do. 

11 

15] 

10] 

10 

Do. 

Hi 

c 

12 

Coast  Survey,  l'?72. 

6i 

Hi 

6 

12 

Do. 

1C 

20] 

15.J 

21 

Coast  Survey,  1857. 

4 

9i 

3] 

10 

1  Coast  Snn'ey,  1841. 

n 

H 

a 

9 

Coast  Survey,  1840, 

H 

H  ' 

3 

1  9 

Do. 

10 

n]  ! 

1  H 

1  15] 

Do. 

15  1 

17]  1 

1  14] 

1  17] 

!  t?oast  Survey.  1855. 

H  1 

IG]  , 

13]  1 

1  ic] 

1  Do. 

la  , 

I5i  1 

1  12] 

1  13] 

Do. 

1 

13]  1 

i  10] 

1  13] 

'  Do. 

0 

i:a  1 

8] 

13] 

Du. 

'  1 

27]  ' 

24] 

27] 

Do. 

1 

'  « 

8] 

11] 

1 

j  Do. 

1  C|  ; 

11] 

6 

11] 

^  Coast  Survey,  1872. 

i  i 

1  7] 

J 

!  7] 

1 

15 

i  m 

Hk 

20 

I  Do. 

32  ' 

1  1C] 

11] 

17 

1  Do. 

28 

,  32] 

27] 

33 

j  Coast  Survey,  1854. 

00  : 

33.]  ’ 

29] 

34 

Do. 

31  i 

I  34] 

30] 

35 

Do. 

24  I 

1  27] 

23] 

27] 

Do. 

30 

33] 

1  29] 

33] 

Do. 

28 

31  i 

27] 

31]  1 

Do. 

GO  { 

1  CJ] 

59] 

03 

Co.ast  Survey,  1857. 

36  1 

1  38] 

35] 

39 

Dc». 

39  ' 

1  42] 

38] 

1  42] 

Coast  Survey,  18j9. 

31  1 

1  34] 

30] 

j  35] 

Do. 

'  21 

24] 

20] 

1  25] 

,  Coast  Survey,  1862 

23 

1  27 

22] 

1  27] 

-  Do. 

21 

1  25 

20] 

1  25] 

1  Do. 
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UNITED  STATES  COAST  AND  GEODETIC  SUEVEY. 
Table  of  depths^  Aflanfir  Coast — Con  tinned. 

NP:W  YORK  AND  VERMOX'I'. 

Lca-^t  w;itt  r  in  cliniinrl. 

Sj»rin;;  tidcu. 


177 


Lea 

Places. 

Limil.s  between  whi<  h  ih  plhs  aio  given, 

Me 

Low 

w'at4T. 

1 

Fort. 

Tributaries  to  New  York  Ray: 

From  Catskill  to  Ilml.son  City . .  ' 

'2S 

(Hudson  KiTer). 

From  Iliulson  ('ity  to  New  Baltiinoro  . 

11 

From  New'  Baltinioio  to  Albany  . 

From  Albany  to  Troj’ . . 

H 

To  anchorage  in  Uaverstraw  Bay.  .  . 

8 

To  anchorage  <*rt’ Gnn  i.son’s  Liiiuling . 

2.') 

To  anchorago  in  Vainlerberg’H  Cove  . 

UpRoudout  (.beck  to  Roudont  . . 

13 

Through  The  Marl.Htrom  . 

19 

Channel  into  Ilalh  nbeck’.M  (^reek . 

9 

T.AKg  CHAMPLAIN  (Chau 

From  Fort  Montgomery  to  Isle  La  Motto  laght- 

nels). 

hou.so .  .  . 

Hi 

Through  Point  an  Fer  (,’hannel . 

8 

Through  Passage  between  I’oinl  an  FerR*  t  f  and 

Isle  La  Motk' . 

Passage  betw'een  Long  Point  Shoal  and  Gull 

i.'i 

Island  Rt  ef . 

Pa.ssago  between  Butler’s  Island  and  Gull  T.sLind  , 

. 

Reef . 

Passage  between  P>ntler's  Island  and  Kuight’.s  ’ 

23 

IsL'iutl . 

Pa.ssago  between  Wood’s  Island  and  the  main- 

21 

land . ' 

12i 

Passage  west  of  Valconr’a  I-sland. . . 

Passage  between  Providence  Island  and  Grand  1 

17 

Lslo  . 

Passage  between  Allen’s  Point  and  Hog's  Back 

7  ' 

i 

Lslaud . 

Through  pas.sago  between  Chimney  Point  and  1 

7 

1 

Crow'n  Point . 

From  Crown  Point  through  Whitehall  Narrows  , 

1  1 

to  Whitehall . 

8 

LAKB  CHAMPLAIN  (Hai- 

Missisqnoi  Bay :  i 

bora  ajid  Anchorages) 

1  Fnuu  abreast  of  Province  Point  St4iven.soii 

1  Point . 

10 

To  anchorage  in  Chapman's  Bav . 

7i 

To  anchorage  in  Ransom’s  Bay . 

Alhnrgb  Passage : 

0 

From  Stony  Point  to  Hora(  -Sh4it?  Shoal  . 

K'i  i 

To  anchorage  in  Dilleuheek’s  Bay . 

'  7 

To  anchorage  in  Squires  Bav . 

1  ' 

To  anchorage  in  ^lacomb's  Bav . 

6 

To  anchorage  in  Polot’s  Bav . 

1  m 

Through  La  MotUi  Passage . * 

1  11 

To  ancliorago  in  King’s  Bay . 

1  8  ' 

To  anchorage  in  Little  Menti  Bay . 

11  1 

To  anchorage  in  Monti  Bay . 1 

ToanchoRigo nndernortli  slioreof  Tn  adw’ell’s 

13  ' 

1 

Bay  . 

The  Gut: 

!  14  1 

1  1 

In  the  Kastern  Entranco  . 

9 

In  the  Western  Entrance . . . .  ' 

Through  the  Passage  .  . 

7  1 

To  anchorage  in  Hibbard’s  Buy . 

H  i 

To  anchorage  in  McQuam  Bay . . 

0 

To  anchorage  in  City  Bay . 

8 

To  anebomge  in  Lapan’s  Bay . . 

11 

S.  Ex.  29—  ^23 

High 

watir. 

Low  1  High  1 
waltT.  watir. 

lii 

12i 

i"2 

Hi 

27i 

•U 

161 

2.3 

13 

Feet. 

27  i 

I'M 

I’i 

T"* 

•  k 

n 

241 

121 

18i 

Sb)  Ti<le.‘ 

Fret. 

32i 

L'l 

12i 

11 

.u 

L'H 

64 

Gi 

23  i 

ir:j 

<• 

. 

. 

i 

1 

1 

. 1 

i . 

l;;. 

1 

. 1 

. 1 

1 

. 1 

. 

. 1 

1  1 

r’yj 

. i 

1 

1. 

1 

. 

1 

1 

1 

1 . 

L.'.'..".. 

i . 

1 . 

1 . 

j 

Aufljoi  itit-H 


('oa-sf  Snivfv, 

( 'o««t  Snrvj  y, 
r.  S,  Kulmih  otH,  1880. 
D<.. 

Toast  Stu‘\  «  V,  18r>4. 
(’oa.st  Siirvry,  18.77. 
Coast  Snrvoy,  18G0. 

1  S.  En;;in( «  rs,  18>0 
Coa.sl  Survfy.  180_’. 
Do. 


(.'oa.st  Survey,  l870-'74 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Do 

Do. 

Do, 

Do. 

D*.. 

D.a. 

Do. 

Do. 

Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Da 


(fi 
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UNITED  STATES  COAST  AND  GEODETIC  SURVEY. 


Table  of  depths,  Atlantic  Coa.st — Coutiiuied. 

NEW  YORK  AND  VEl:MONT. 


Placea. 


LAKE  CHAM  PLAIN  (Dar- 
bora  and  Ancbonigra)-  Con- 

tinnea. 


Limits  between  w]ii<  b  deptlis  are  given. 


Saint  Alban’s  Bay: 

In  the  Entrance . 

At  Saint  Alban's  Bay  Wharf . 

To  auebora''o  on  west  side  of  Bay . 

Keeler’s  Bay: 

To  anchorage  under  south  sboi-o . 

To  anchorage  under  west  slioro . 

Cumberland  Bay: 

At  Plattsburgh  wharves . 

To  anchorage  in  Bay,  close  along  west  hi<le  of 

CiimlH-'iland  Ilea4l . 

To  Anchonige  behind  Breakwater . 

Mallett’s  Bay : 

In  the  Entrance  . 

To  auch(»ragc  under  Pickerel  Point . 

At  the  wbaiAcs  in  Port  Kent . 

At  tho  wharves  in  Port  Jackson  . . 

Corlear’fl  Bay : 

To  Port  Douglass . 

To  anchorage  near  wharf . 

Burlington  Harbor: 

At  Burlington  whirvca . 

To  anchorage  behind  Breakwater . . 


Least  water  in  channel. 


Mean. 


Spring  tidi  s. 


Low  j  High  1  Low 
water,  water.  1  w.iter. 


i  Sln  lburno  Baj-: 

1  Entiuncc  cast  of  Pioctor’s  Shoal . 

Entrance  wist  of  Proctor’s  Shoal . 

I  'J  o  arichorago  off  Ship-Yard . 

j  To  anchorage  in  Willsborough  Boy  off  J'h  isbie’s 

j  Point . 

To  anchorage  in  Meach’s  Covo . 

To  tho  wharves  in  Essex  Harbor . 

To  anchorage  in  W baton's  Bay . 

To  anchorag(5  in  McNeil’s  Bay . 

To  anchorage  in  Kiugsland  Bay . 

To  anchorage  in  Porter's  Bay  . 

To  anchorage  in  Field’s  Bay . 

To  anchorage  in  Kock  Harbor . . . 

To  anchorage  in  Barn  Bock  Harbor . 

To  anchorage  in  Basin  Harbor . . 

Northwo.st  Bay : 

To  anchorage  under  north  shore . 

At  Westport  wharves . . 

To  anchorage  in  Button  Bay . 

To  anchorage  in  Arnold’s  Bay . 

To  anchorage  in  Cole’s  Bay . 

To  the  Wharves  in  Port  Henry . 

To  anchorage  in  Bulwagga  Bay . 

At  Wharves  at  Crow'n  Point  Landing . 

At  Wharf  at  Larnibee  Landing  . 

At  Wharf  at  Ticondcroga  Landing . 

At  Wharf  at  Orwell  Lauding . 

At  Wharf  at  Benson's  Landing . 

At  "Wharf  at  Cold  Spring . 

Passage  to  Wharf  at  Chnbb’s  Dock . 

To  Whai-f  at  Snowdy's  Dock . 

I  At  the  wharvoB  in  Whitehall . 


I  In  the  Entrance  to  South  Bay. 


Feet. 

21 

C 

10 

15 

9i 


10 

14 

03 

24 

15 

9 

11 

27 

13 
21 

20 

14 

32 

15 
10 
31 
13 
22 
IG 

3 

CS 

64 


21 

8 

8 

8 

11 

13 

0* 

7 

7 

11* 

12 

10 

6| 

22 

27 

6* 


Feet,  j  FeeL 
No  tides 


High 

water. 


Feet. 


Authorities. 


Coa.st  Survey,  18T0-’74- 
1)0. 

Do 

Do. 

Da 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Da 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Da 

Da 

Do. 
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UNITED  STATES  COAST  A^\)  (iEODETIO  SUKA'EV. 


Tabic  of  (lepihs^  Atlantic  Coast — Continued. 


NEW  JERSEY  AND  DELAWARE. 


1 

Le 

ast  watc 

r  in  channel. 

1 

Places. 

Liiiiits  between  whieh  depths  are  given. 

M. 

\an. 

Sprin, 

?  tides. 

Authorities. 

'  Low 
'  wat<  r. 

1 

Low 

water. 

Low 

1  water. 

1 

1 

High 

1  water. 

1 

leaf'll  ogat  Inlet . 

Over  the  Bar* . 

From  inside  the  Bar,  llirough  Oyster  Cie<  k  ('haii- 

r>y(. 

JWt 

9 

^  Feet. 

n 

!  Feet. 
03 

Coast  Survey,  187G. 

Bssraegat  Bay . 

iiel,  to  Bariiegat  Ihiy . 

Fniii  Oyster  Creek  (.’haiincl  up  the  I’.ay  to  abreast 

8 

10 

73 

103 

Do. 

of  Tom's  River  entninee . 

4 

r-.i 

^3 

03 

D(». 

Up  Tom’.H  River  to  town  . 

From  abreast  of  Tom’s  River  to  *  ntraiieo  to  Mi  - 

;  a 

0 

43 

C3 

Do. 

• 

todeconk  River  . 

4 

33 

5 

1).., 

Throiigli  passage  into  Metedeeonk  River  . 

From  Oyster  Cieek  Channel.  Ihioiigh  sontliern 

0 

H 

«3 

Do. 

part  of  the  hav,  into  Little  E-g  Harbor . 

4 

33 

03 

I  )o. 

Channel  to  Seaside  I*aik  Wharf . 

r.i 

43 

03 

Do. 

To  anehonigo  in  Goose  Crook . 

J 

3J 

4 

Ib). 

To  anchorage  in  Apidegate’s  Covo  . 

'A 

•4 

4 

Do. 

To  anchorage  in  ^losqnito  Cove . 

:i 

n 

■-■i 

4 

Do. 

To  anchorage  in  Kettle  Creek . 

:{ 

iq 

33 

4 

Do. 

To  anchorage  in  Cedar  Creek  . 

r. 

r,3 

43 

G 

Do. 

Inlet* . 

To  anchorage  in  Forked  River . 

Entrance  through  Tucker’s  Cove  Inlet  to  al>reast 

5 

43 

0 

Do. 

of  Anelioiing  Islands  . 

Entrance  through  Little  Egg  Harbor  Inlet  to 

7 

l«*.i 

Gi 

103 

Atlanlie  Coast  Pilot. 

1882. 

TAttlc  Egg  Harbor . 

abreast  of  Anchoring  I.>slands . 

From  ahrt'UMt  of  .Vnehoting  Islands,  through  ^lain 

7 

m 

Gi 

103 

Do. 

Channel,  to  Long  Point . 

8 

Hi 

7i 

D3 

Coast  Survey.  1873. 

From  Long  I’oint  to  Jessie’s  Point . 

4 

7.i  1 

3i 

73 

Do. 

Through  Sheepshead  ('n  ek  into  Gn  at  Bav  . 

•J 

1 

5  , 

Do. 

Oreat  Bay . 

Through  Beach  Channel  into  Baniegat  Bay  . 

Pa.ssage  through  Slnsiting  Thontughfare  into  the 

4 

G3  1 

1 

1 

33  1 

1 

Do. 

Bay . 

G.i 

03 

G  * 

10 

Coast  Survey,  1871. 

Across  tlic  flats  to  Wnllicas  River . 

4 

n 

3i  1 

73 

Do. 

In  the  entrance^ to  Mullicas  River . 

Up  Mullicas  River  to  abreast  of  P.ass  River  en¬ 

Gi  : 

10 

«  1 

1 

103 

Do. 

trance  . 

11 

14i 

lOi 

143  i 

Do. 

3rlg:axitine  Inlet  * . 

Over  the  Bar .  . . 

4 

7i 

1 

3i 

1 

73  ; 

Atlantic  Coast  Pilot, 
1882. 

Through  Brigantine  Channel  to  Grassy  Bay _  j 

To  anchorage  in  Brigantine  Channel  just  inside 

5i  i 

i 

^  1 

03 

Coast  Survey,  1872. 

the  Bar . ■ 

15 

18i 

14i  1 

183 

Do. 

Abaecon  Inlet* . 

1 

Over  the  Bar . ' 

7 

11  1 

03 

113 

.\tlantie  Coast  Pilot, 

1882. 

1 

1 

Abn*ast  of  Absocon  Light-house  . ' 

20  1 

24 

193  1 

243 

Do. 

1 

At  Atlantic  City  Wharf . i 

18  1 

22 

173  , 

223 

Do. 

Or****-  Harbor  Inlet* . 

Over  the  Bar . | 

7  1 

lOJ 

03  : 

103 

Do. 

<^onwjn’s  Inlet* . 

_  do . j 

7  ' 

lOi  1 

03 

103 

Do. 

T«^*****^“****  Inlet* . 1 

....  do  . ' 

4  1 

7i  i 

3} 

73 

Do. 

yf^ref*>r«l  Inlet* . . I 

r:ol<l  Spring  Inlet* . 

I>Kr-AWARE  BAY  AND 

- do  . 1 

From  Five  Fathom  Bank  Light-ship  to  abn  ast  »if  , 

H 

4 

10  ' 

1 

1 

oi 

33 

m 

H  \ 

Do. 

Do. 

jll  VEH  (Channels). 

Cape  nenloi)en  . ' 

Entering  on  Delaware  Breakwater  Range  to  ' 

28 

42.i 

37i 

4:iJ 

Coast  Survey,  1841-'47. 

abreast  of  Capo  Ilcnlopen  . 

3G  1 

40i  1 

3r.i  1 

41} 

Do. 

To  anchorage  behind  Dt  lawure  Breakwater  _ 

From  Cajm  Hcnlopcn,  thnmgh  ^^aill  Channel,  to 

lOJ  1 

1 

24 

31  1 

19  1 

1 

2ii  ' 

Coast  Survey,  1863. 

abreast  of  Ship  Jolni  Shoal  Light-lnuise . ' 

27  1 

26i  1 

31}  ! 

Atl.  Coast  Pilot,  1882. 

Shifting  sund-bars. 


5' 


I 

I; 
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UNITRD  STATES  COAST  AND  GEODETIC  SUltVET. 

labh  o/  dcjithK,  Atlantic  Coant — Contiiiuod. 

NEW  JKKSEY,  DELA WAKE,  I'ENNSYLVAMA  AND  VIIUilNTA. 

Loiirtt  water  in  clianDol. 


Places. 


DELAWARE  DAY  AND 
R1  YEJt  (Channels)  -('ont  d. 


fAinils  lx  l^veeu  whit  h  il'  pllis  are 


Low 


Tiibutaries  to  DeLiware  Day 
and  River. 

(Mam ice  River) . . 


(Mahon’s  River)  .  .. 

(Dona  River)  - 

(Cohanney  Cieek) 

(Duck  Creek)  - 

(Salem  Creek) . 

(Christiana  Creek)  . 


(Schuylkill  River) 


I 

Through  CajiO  May  Chaiiiifl  . ^ 

Eiiterin;;  by  the  Throu;,h  Channel  .  j 

Throii;;h  Rieor<r.s  Chauiiel  . 

Throii;4li  Dlnut  H  Channel  . j 

Through  Dlake's  Channel  . ' 

.  Thron_'b  the  Dilaware  Sli.ire  Cljannel  . j 

Entrriim  by  llie  Hen  anil  Chieki  ns  (.'hannel  . 

From  Rieord’.s  ('h.fnii'  l  across  t lie  Il.its,  to  Four 

I  teen  I'Vet  Dank  Li;;ht  ves-<el  . 

From  I'lnnt's  (Uiannel  to  Cross  Le.l^io  Li;;ht- 

hou.se . ' 

'rhrun;^h  Pa.ss\o(.  just  north  of  Cro.ss  li*  d^e . | 

'  I'rom  abreast  of  .‘>h ip  John  .Shoal  Li;dit  house,  | 
thronoh  Main  ('haute  1  (on  the  Ranges),  to 

1’hilaiK‘lphia  . j 

Thnm;:h  Delaware  (bty  Channel . 

To  the  Wharf  at  Lewe.s  .  . 

Entrance  to  River  . . 

I  Channel  to  I'ort  Norri.s . 

I  Channel  to  Mauricetown . 

I  Over  Dar  at  entrance . 

Channel  to  abri>ast  of  Li^rht-houso  . 

In  the  entrance,  . i 

Channel  to  Dona  Lanilin^:  . 

Over  Dar  at  entrance  . . 

Channel  toGioenwiih  Wharf . * . 

Entrance!  to  Creek . 

I  (.'hannel  to  Short’s  Landiii}:  . 

Entnince  over  the  Dar . 

I  Channel  to  Salem . 

From  Entrance  to  Drandj  wine  Creek  . 

'  Channel  to  Wilmington . 

j  Channel  to  Railroad  Dridwe  (Brandywine  Creek).. 

To  Penrose  Ferry  Drid;;e . 

J  To  Gray’s  Ferry  Brulpe . 

I  To  Market  Street  Bridge . 

I  To  Fairmount  Bridge . 


COAST  FROM  CAPE 
HENLOPEN  TO  CAPE 
CHARLES. 

Indian  River  Inlet  . 


Chincotcague  Anchorage 
Chincoteagii#  Inlot  * . 


Assawoinan  Inlet  *. 
Garg.'ithy  Inlet*  . . . 
Matomkin  Inlet*. . . 


Over  Bar  at  Entrance . 

To  mouth  of  Indian  River . 

To  Rehobo th  Bay  . . 

To  anchorage  under  the  Shoals,  off  mouth  of  the 

Inlet  . . 

Over  the  Bar . 

To  anchorage  inside  the  Bar . 

Over  the  Bar . 

. do . 

. do . 

Through  Folly  Creek  to  Landing . 

Through  Matomkin  Bay  to  mouth  of  Parker’s 

Crock . 

To  anchorage  inside  the  Bar . . 


Feet. 

‘20 

20 

15 

14 

1.5 

8 

10 

I'i 

12i 

14 


20 

19i 

8 

5 

15 

15 

5 

6 
5 

12 

m 

ei 

6* 

7 

10 

13 

12 

20 

16 
18 
11 


24 

3§ 

24 

19 

8 

18 

4 

4 

7 


5 

20 


an.  1 

Spring  tides,  j 

Authorities. 

1  ^  '  1 

High  ! 

Low 

High  1 

water. 

'  1 

water. 

water,  i 

Feet. 

Feet 

Feet 

24i 

194 

2.54 

Coast  Survey,  1841-’47. 

24  i 

194 

254 

l>o. 

m 

144 

204 

Coast  Suiwey,  1841-’43. 

1  Di 

1.54 

194 

Do. 

19 

144 

194 

Atl.  Coast  Pilot,  18S2. 

1  1- 

74 

124 

Do. 

'  20)1 

I 

1.54 

214 

Do. 

'  19^  1 

15 

304 

Do. 

1  i 

lOi 

12  1 

174 

Do. 

18 

1  I 

K..  j 

18| 

Do. 

26 

194 

26J 

Coast  Surrey,  1881. 

2.54 

19 

2.54 

Coast  Suiwey,  1875. 

124 

74 

134 

Coast  Survey,  1841-‘45. 

1  114 

44 

Hi 

Atl.  Coast  Pilot,  1882. 

21* 

144 

214 

Do. 

214 

144 

214 

Do. 

114 

44 

114 

Do. 

124 

54 

124 

Do. 

114 

44 

1 

Do. 

18 

114 

184 

Do. 

1.54 

7 

H 

Do. 

194 

13 

20 

Do. 

124 

6 

13 

Coast  Survey,  1843. 

124 

6 

13 

Do. 

13 

64 

134 

Atl.  Coast  Pilot.  1 8K2. 

16 

94 

164 

Do. 

.19 

124 

194 

Do. 

18 

114 

184 

Do. 

114 

5 

111 

Coast  Survey,  1841. 

25| 

264 

U.  S.  Engineers,  1882. 

211 

15| 

224 

Do. 

m 

12| 

194 

Coast  Survey,  1871. 

l«t 

lOi 

174 

Da 

74 

2 

74 

Ati.  Coast  Pilot,  1882. 

84 

3 

8| 

Coast  Survey,  1847. 

74 

2 

74 

Da 

214 

18| 

22 

Coast  Survey,  1851. 

104 

7| 

11 

Do. 

204 

171 

21 

Do. 

«4 

31 

7 

Do. 

64 

H 

7 

Do. 

104 

H 

114 

Coas^  Survey,  1863. 

»4 

H 

104 

Do. 

84 

H 

04 

Do. 

284 

m 

24i 

Do. 

*  Shifting  sand-bara. 
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Tabic  of  depths^  Ailaniic  Coast — CoiitiniUMl. 


V  FRO  INI  A. 


Least  water  in  channel. 

PUoet. 

Limits  between  whi<  h  depths  are 

Moan. 

Sjiring  tides. 

\  nthiiiities. 

Low 

High 

Low' 

High 

water. 

water. 

water. 

watei . 

eOAST  FROM  CAPK  HEN 

J^OPEN  TO  CAPE 

CHARLIES. 

Jot. 

IWf. 

J'rrf. 

Fcrf. 

^^V’a<:^hap^caglle  Inlt*l*> . 

Over  Bur  through  East  Channel . 

ft 

IJi 

7) 

1.3 

Coa.^t  Sni'vev, 

Over  Bar  through  North  Channel . 

i::i 

^) 

14 

I»o. 

I'o  nnehorage  inside  the  Bar . 

'Jl 

Jai 

20) 

20 

Coast  Sin  vny,  1871. 

I\iS8age  rtifougli  Black  Rock  Reai  h . 

l‘J 

loi 

Hi 

17 

Po. 

Throiiglj  I'  innev’s  Creek  to  Landing . 

4 

h.i 

3) 

9 

Pm. 

Passage  Ihiongh  Hoi’so  Shoo  Lead . 

•jr. 

.30) 

2.7) 

.31 

Do 

'riirongh  Millstone  Channel . 

R> 

10) 

11) 

17 

Do. 

Through  IJraiBoid's  Channel  . 

!> 

j;;i 

1  1 

Do. 

(  Li-ttl®  Ma<^hipongo  Inh-i*) .... 

Over  Bar  through  Noith  (Jhanie  1  . 

10) 

11) 

17) 

( 'oasl  .■'Purvey,  1^71 

Over  Bar  througli  East  Chaiiio  1  . . 

11.) 

0) 

IJ) 

Do 

To  anchoi-ngo  in  Sandy  Island  Channel . 

•Ji» 

knj 

2.7) 

31) 

Po. 

'Phrongh  Sandy  Islainl  Channel  to  Lower  Caj)  .. 

29) 

24) 

.30  \ 

Po 

To  ainhoi ago  in  Nin  th  Inlet . 

•J'-. 

::oi 

27) 

31) 

Po. 

Through  North  Inlet  into  Great  Mai  hipongo  River 

(5 

10) 

11) 

Po 

(Cj-re-at  Mach ipongo  Inlet*)  .. 

Over  Bar  through  East  Channel  . 

" 

I-'i 

10) 

10) 

<  oast.  Survey,  I, '-'7.3. 

Over  Bar  through  B.  ai  h  Channel . 

RJ 

10) 

11) 

17) 

Po 

Over  Bar  through  S.nith  (’hannel . .  .. 

11.) 

*’•) 

r-'J 

Po 

Through  Groat  Maehipongo  River  to  alneasi  of 

Castle  Ridge  Creek . 

■JT) 

JJ) 

•Jft) 

( 'oast  Sur  ve\ ,  1S71 . 

Thmugh  Great  Macliijiongo  Rivej  to  Bi  U  h  Noa  Ic 

17 

Jl) 

10) 

■>'J) 

Po. 

1 

Through  "'riie  I)«  ep.s”  to  Point  Cieek . 

2.')) 

20) 

■JO) 

Po. 

1 

To  nnehorago  inside  the  Bar . 

■JO 

24) 

19) 

27) 

Po. 

Shofll  Xnlet*)  . . 

Over  the  Bar . 

ivj 

IJ) 

171 

Coast  Survey,  18.7.3, 

1 

Througli  Sand  Shoal  Channel  toTheThoronglifare  ^ 

::n 

n.J 

29) 

.341 

Coast  .Survey,  1.‘'70. 

Through  The  Thoroughfare  to  Magothy  Bay  . . .  | 

ir, 

20) 

17) 

201 

Po. 

1 

Throngh  '‘Sergeant’s  Torn”  to  Tndiantoun 

1 

Creek .  . . 

k’t 

27) 

23) 

28) 

Po. 

1 

Through  Eckichy  Channel  to  "  Tim  Eork.s  ” . 

1 

(  30) 

20) 

31) 

Do. 

1 

To  anchorage  in  Lone  Channel,  abreast  of  ('ohh’s 

1 

1 

Landing  .  . 

19 

22J 

18) 

23)  1 

Do. 

(Sliip  Shoal  Inlet*)  . 

Over  the  Bar .  .  . 

1  ^ 

11) 

7i 

12i 

A  tl.  Coast  Pilot.  1S82. 

At  anchorage  inside  the  Bar . . 

•21 

27) 

23i 

28)  1 

Po. 

Through  Ship  Shoal  Channel  into  Smith’s  Island 

1 

1 

1 

Bay . ! 

18) 

14i  1 

191 

Const  Survey,  1870. 

fSmlth’a  Island  Inlet  and  Bay*) 

Over  the  Bar  . 

7 

n 

n  1 

10 

Const  Survey.  1852. 

At  anchorage  on  west  side  ofSmith'.s  Island . 

19 

21  i 

18i  ' 

22 

Coast  Survey,  1809 

Throngh  Magothy  Bay  to  “The  Thorouglifarr  ” 

1 

(Sand  Shoal  Channel) . . . . 

11 

ir>i 

13i  1 

17  1 

Po. 

Through  Magothy  Bay  to  Ship  Shoal  Channel 

■J 

a 

^  1 

Do. 

CH:BSAPEAKE  bay  (Chan 

From  entrance  through  Main  Ship  Channel  to 

1 

Hiunpton  Roads . . . 

30 

.3‘J) 

i  29i 

33 

Coast  .Survey,  1852-7: 

From  entrance  through  Main  Ship  Channel  to 

i 

abreast  of  Wolf  Trap  Light  house . 

jn 

32) 

20i 

33 

Po. 

Throngh  North  Channel  around  Cape  Charles  t<)  i 

abreast  of  Wolf  Trap  Light-house . 

•Ji 

23) 

20i 

24 

Do. 

Through  Middle-Ground  Channel  to  abreast  of 

1 

Wolf  Trap  Light-house . 

19 

21) 

1  m 

22 

Do. 

Through  Main  Ship  Channel  up  the  Bay  from 

Wolf  Trap  Light-house  to  abreast  of  Smith’s 

Point  Llght-honse . . . 

20 

j  27) 

25i 

28 

1 

Coast  Survey,  1854. 

Shifting  sand- ban. 
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MARYLAND  AND  VIRGINIA. 


1 

Least  water  in  channel. 

places. 

Limits  between  which  deptlis  are  given. 

1 

Mean.  j 

_  |‘  "  1 

I/«»w  1  High 
water.  ^  water. 

Spring  tides. 

l,ow  j  Hich 
water.  ^  water. 

A  ulborities. 

CnESAPEAKE  BAY  (Cbau- 

From  Smith’s  Point  I.iglit  house  to  abreast  of 

Feet 

Feet  j 

1 

Feet. 

Feet. 

Dels). 

Point  L(K»l<<Mit  Li^lit  house . 

From  Point  Lookout  to  abreast  of  Cove  Point  ^ 

43 

‘■‘I 

421 

45 

Coast  Survey,  1849. 

Light  house . . .  i 

From  Cove  Point  to  abie;ust  of  .'sliari>’s  Island 

39 

401  j 

381 

41 

Do. 

Light-house . 

37 

3H1 

361 

30 

Coast  Survey,  1848. 

Fmiu  Sharp’s  Island  to  abreast  of  Poplar  Island.. 

34 

35 

331 

354 

Coast  Survey,  1847. 

From  Poplar  Island  to  abnuiat  of  Sw  an  Point _ 

2.'» 

26  ' 

241 

261 

Coast  Surrey,  1846. 

From  Swan  Point  to  abn  ast  of  Mifehell’s  Blnfl”. .. 

From  Mitehell’s  Blulf  to  abreast  of  Bush  Itiver 

19 

2C 

IKl 

1 

201 

Coast  Survey,  1845. 

Entnince . 

IG 

17 

161 

171 

Do. 

CHESAPEAKE  BAY  (Au 
chorages). 

From  Bush  lliver  to  abn  ast  of  Pieh  Neck . 

From  lUih  Ncnk  bi  abieast  of  Turkey  P(Mnt 

15 

16 

HI 

164 

Coast  .Survey,  1846. 

Light-house .  . 

Lynn  Haven  Ronds: 

15 

16 

141 

164 

Do. 

T(»  anchorage  . 

21 

231 

2ol 

24 

Co.ast  Survey,  1854. 

In  the  Entrance  to  Lynn  Haven  Inb  t . 

Willoughby’s  Bay : 

9 

111 

81 

12 

Do. 

In  the  Fbitran<*e  around  Fort  Wo(d . 

7 

04 

Cl 

10 

Coast  Survey,  1873. 

To  anchorage  under  the  Sand  Spit . 

Hampton  Road.s : 

7 

Oi 

Cl 

10 

Do. 

To  anclntrage  off  Elizabeth  River  Entrance  . . . 

23 

251 

221 

26 

Do. 

Trionraries  to  Chesapeake  Bay, 

To  anclioraiie  behind  Hampton  Bar  . 

1 

7 

01 

Cl 

10 

Do. 

(Eli7.abcth  River)  . 

To  abreast  of  the  City  of  Norfolk . 

21 

231 

204 

24 

Do. 

To  the  Navy-yard  . 

21 

231 

201 

24 

Do. 

Through  Sonthom  Branch  to  Dismal  Swamp  Canal 
Through  Southern  Branch  from  Railroad  Bridge 

10 

121 

04 

13 

Do. 

to  Chesapeake  and  Albemarle  Canal . 

7 

n 

04 

10 

Do. 

Up  the  Eastern  Branch  to  Broad  Creek . 

11 

131 

101 

14 

Do. 

Up  the  Western  Branch  to  Drum  Point  Creek  . . 

(  8 

101 

74 

11 

Do. 

In  the  Entrance  to  Tanner’s  Creek . 

1  « 

84 

0 

Do. 

'  To  Tanner’s  Creek  Bridge . 

1  7 

01 

04 

10 

Do. 

(Nansemond  River) . 

Across  flats  at  the  Entrance . 

16 

181 

151 

10 

Const  Survey,  1872. 

From  Pig  Point  to  Western  Branch . 

'  10 

121 

01 

13 

Da 

(James  River) . 

From  Western  Branch  to  Suflblk  wharves . 

To  abieast  of  Newport  News  through  Channel 

i  ' 

71 

41 

8 

Da 

north  of  Middle  Ground . 

To  abreast  of  Newport  News  through  Channel 

1 

231 

201 

24 

Coast  Survey,  1874. 

south  of  Middle  Ground . 

1 

274 

241 

28 

Da 

From  Newport  News  to  White  Shoal  Light-house. 
From  White  Shoal  Light  house  to  Point  of  Shoals 

21 

23* 

201 

24 

Const  Surrey,  1873. 

Light-house  . . 

From  Point  of  Shoals  Light-house  to  Deep  Water 

18 

201 

171 

21 

Do. 

Shoals  Light  house  . 

From  Deep  Water  .Shoals  Light-hou.so  to  Dancing 

22 

241 

211 

25 

Do. 

Point . 

16 

18 

154 

181 

Const  Survey,  1874. 

From  Dancing  Point  to  Harrison’s  Bar . 

15 

171 

144 

171 

Coast  Survey,  1875. 

Across  Harrison’s  Bar . 

1  14 

101 

134 

161 

Do. 

From  Hnrri.Hon’s  Bar  to  City  Point . 

18* 

211 

18 

214 

Do. 

From  City"  Point  to  Dutch  Gap  Canal . 

15 

18 

141 

181 

Coast  Survey,  1879. 

Through  Dutch  Gap  Canal . 

14 

17 

134 

171 

Coast  Survey,  188a 

Through  Trent’s  Reach . 

71 

lOi 

7 

104 

Do. 

From  Dutch  Gap  Canal  to  Graveyard  Reach . 

19 

22 

181 

22* 

Da 

Digitized  by  LjOOQle 


Pla<k»8. 


Tr  i  bu  t  arieft  to  Cliesiii 
(•TsLiuoa  River— Coutl 


River)  ... 

Po^i***^****  River. 
(Vork  River)  ... 

(^objack  Bay) 


(Cborryatono  Inlet). 

<  Hanger's  Creek) . . . 

<  Creek) . 
<l»ianktttank  River). 


(Ocxrobannock  Crei^k; 

^  yr  ^ppabaPPeck  Rive 


Digitized  by 


Google 
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Table  of  depths,  Atlantic  Coast — Continued. 

VIRGINIA  AND  MARYLAND. 


Placed. 


Trihutaries  toCbeaaiieake  IJay: 
( n:i|ipaIianiiO(  k  Kiver— f  'ont’d.) 


Liuiit.s  between  whi«  h  are  given. 


Leant  water  iu  ohaDnel.  | 
Mean.  Spnng  tales,  j 


Aathoritiea. 


•  I.ittlc  IJav). 


( Diinei  'h  ( ’n-ek) . 


(hiiliiii)  Cri  cL)  . 

( Div ill iug  Creek)  .. 

( N.indua  Creek)  - 

(Puugoleague  Cro«  k) 
(Onaucock  ('re.  k)  — 
(l^liesconcBsex  Creek) 
(Great  Wieoiniei*  Liver 


(retomac  Kivei) 


(Pocomoke  Soaud). 


P'roin  MalistieM  to  Fi  edei  ieksbiug . . 

Corndoniaii  liivi  r,  from  entrance  t<»  abreast  of 

the  KuAtem  Branch  . . . 

To  anchorage  off  North  Point . 

In  the  entrance  to  Antepoi.son  Creek  . 

In  the  entiance . 

To  the  landing .  . 

From  entrance  two  inili  H  up . 

From  entrance  to  "The  Divide” . 

P'roin  entrance  to  Cairatuck  Cn^ek . 

To  abreast  of  the  wharves . 

To  the  village  of  Onancock . 

To  abrea.st  of  Tobacco  Island  . 

From  entrance  to  Bamtt's  Creek . 

To  am  liorage  iu  Ingram’s  Bay . 

In  (he  entrance  to  Mill  Creek . . 

In  the  entrance  to  Cockle’s  Creek  . 

From  Point  T.<ookout  to  Wicomico  River . 

F'roni  Wicomico  River  to  Lower  Cedar  Point . 

From  Ix>wer  Cedar  Point  to  Indian  Head . 

From  Indian  Hearl  to  Gicsboro’  Point . 

From  Giesboro'  Point  to  Washington  wharves 

From  Giesboro’  Point  to  Georgetown  wharves - 

From  Giesboro’  Point  to  Buzzard’s  Point  (Eastern 

Branch) . 

From  Buzzard’s  Point  to  Navy-3'nrd  (Eastern 

Branch) . 

To  anchorage  in  Comfiedd  Harbor . 

In  the  entrance  to  Coan  River . 

Channel  into  Yeocomico  River,  and  up  to  Rinsale. 
To  anchorage  in  Yeocomico  River  off  Barn  Point  . 
Saint  Mary’s  River,  from  entrance  to  Saint  Mary’s 

Channel  into  Saint  Inigo’s  Creek  . 

Channel  into  Saint  (Jeorge’s  Creek . 

Passage  into  Lower  Machodoc  River  as  far  as 

Glebe  Creek . 

To  anchorage  in  Nomini  Bay . 

Channel  into  Breton’s  Bay  up  to  Leonard  town. . . . 
To  anchorage  in  Breton’s  Bay,  off  Protestant  Point 
Channel  into  Saint  Clement’s  Bay  up  to  Guest’s 

Point . 

Wicomico  River,  from  entrance  to  Bramlcigh’s 

Creek . 

To  anchorage  in  Wicomico  River  off  Lancaster’s.. 

Channel  to  Deep  Point,  Port  Tobacco  River . 

Channel  to  railroad  depot,  Aquia  Creek . 

At  Alexandila  wharves . 

From  off  Watts’  Island  to  abreast  of  Guilford’s 

Flats  . 

To  anchorage  under  east  shore  of  Watts’  Island. . 

To  the  entrance  to  Pocomoke  River . 

Across  "The  Mud” to  Williams’  Point, Pocomoke 

River . 

Channel  into  Messongo  Creek . 

Channel  into  Gnilford  Creek . 

Channel  into  Hunting  Creek . 


Low 

High 

I.ow 

High 

water. 

water. 

water. 

water. 

Feet. 

Feet. 

Feet. 

Feet. 

3 

4i 

‘21 

5 

Coast  Survey,  18.>3-’57. 

16 

17i 

15J 

18 

Coast  Survey,  1809. 

18 

19i 

17} 

20 

Do 

7 

*4 

6} 

9 

Do. 

13 

14i 

121 

15 

Do. 

9 

lOi 

8} 

11 

Do. 

10 

17i 

151 

18 

Do. 

ir, 

ic.i 

14} 

17 

Do. 

7 

H 

0} 

9 

(’oast  Survey,  18€6. 

14 

I5i 

13} 

16 

Coast  Survey,  1851,  ’68. 

4 

6 

(’oast  Survey.  1809. 

7 

8* 

6} 

9 

Do. 

19 

2(»J 

181 

21 

Do. 

15 

lOi 

14} 

17 

Do. 

13 

14i 

I'Jl 

15 

Do. 

14 

15J 

131 

16 

Do. 

23 

244 

221 

25 

('oast  Survej',  l8(50-’62. 

20 

214 

19} 

o*» 

(>'uast  Survey,  1862. 

19 

204 

18} 

21 

(’oast  Survey.  1862- '63. 

21 

23J 

20} 

2»i 

('«>ast  Survey,  1803. 

15 

171 

14} 

18} 

U.  S.  Engineers,  1880. 

14 

16J 

13} 

17} 

Do. 

20 

22i 

19} 

23} 

Di». 

16 

m 

15} 

19} 

Do. 

15 

164 

14} 

17 

Coast  Survej’,  1800. 

18 

194 

17} 

20 

Coast  Survey,  1868. 

8 

04 

7} 

10 

Do. 

16 

t  174 

16} 

18 

Do. 

21 

22J 

20} 

23 

Coast  Survey’,  1857. 

13 

144 

12} 

15 

Coast  Survey,  *©59,  ’68. 

14 

154 

15} 

16 

Do. 

13 

144 

12} 

15 

Do. 

16 

174 

15} 

18 

Do. 

®  ! 

94 

7} 

10 

Do. 

14  • 

154 

13} 

16 

Do. 

13 

144 

12} 

I 

22 

231 

21} 

24}  ^ 

Coast  Survey.  1860,  66 

18 

19| 

17} 

20}  j 

Do. 

74 

9 

74 

»4 

Coast  Survey,  .862. 

7 

84 

6} 

9 

Do. 

18 

20i 

17} 

21} 

Coast  Survey,  1863. 

21 

224 

20} 

23 

Coast  Survey,  1855. 

14 

154 

13} 

16 

Do. 

7 

84 

8} 

9 

Do. 

3 

44 

2} 

5 

Coast  Survey,  1809. 

8 

94 

7} 

10 

Do. 

7 

84 

6} 

9 

Do. 

7 

84 

6} 

9 

Do. 
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Table  of  dcpthsj  Atlantic  Coast — Contiiiiied. 

VJUGINIA  AND  ^lAKVLANI). 


J.t  abt  wate  r  iu  cliiiuiicl.  j 


PLaoes. 

Limits  lK.'tweeu  which  (Icjiths  arc  ijivni. 

M. 

an. 

Spring  tides. 

Authorities. 

I.nW 

water. 

High 

water. 

Low 

water. 

llinh 
w  a  ter. 

'FribnlAries  to  Chesapeake  Bay : 

Suand) . 

Passage  through  tlio  Sound  from  Watt. 4’  I-nlaiid 

Frrt. 

r,ct. 

Feel. 

F,rf. 

to  abreast  of  Dcil's  Islan«l . 

33 

oli 

.32] 

35 

Coast  Survey,  185G. 

Throngh  Kedge’s  Straits  into  tlie  Sound  . 

u 

l<t,\ 

8] 

11 

Do. 

Through  Hooper’s  Straits  into  tlio  S<.uud  . 

Channel  toCrisfudd  Railroad  wliarl  (Liltli*  Anne- 

13 

Hi 

15 

Du. 

messex  River) . 

8 

9.V 

73 

•  4 

10 

Coast  Survey,  18G9. 

To  anchorage  iu  Crisflehl  Harbor  near  Liglit  hou.-^e 
Channel  into  Big  Anneruessex  River  as  far  as  C(d- 

8 

9.i 

7i 

10 

Do. 

burn’s  Creek . 

13i 

113 

14 

Du. 

Up  Manokiu  River  to  Bat  k  Creek . 

Channel  into  Fishing  Bay  as  far  up  n.s  Fi.shing 

' 

0] 

9 

Cua.st  Survey.  1859. 

Point . 

14 

I'i 

13] 

16 

(’oa.st  Survey,  1858. 

To  anchorage  in  Fishing  Bay  ofl’  Ruse  Neck  I’t*int. 

14 

i:>i 

1.3] 

16 

Do. 

In  the  eutranee  to  Nanticoke  River . 

B» 

20i 

18i 

21 

Do. 

Up  Nanticoke  River  to  Vienna . 

8 

9i 

7i 

10 

Do. 

To  anchorage  in  Monio  Bay . 

Channel  into  Wicomico  River  and  up  to  White 

13 

14i 

l>i 

15 

Coast  Survey,  1859. 

Haven . . 

7 

Gi 

9 

Do. 

Rfrcr) . 

From  entrunce  to  Ben’s  Point . 

19 

2<)i 

183 

21 

Do. 

fX**sta*®®*  Klver) . 

From  entrance  to  Point  Patiem  o . 

•24 

•J.H 

233 

2G 

Coast  Survo}’,  1848. 

To  anchorage  under  Dium  Point . 

22 

23  J 

213 

24 

Do. 

To  unciiorage  behind  Solomon’s  Island . 

13 

Hi 

123 

15 

Do. 

Fiom  Point  Patience  to  Point  Judith . 

19 

2()i 

183 

21 

Coa.st  Survey,  1857-’59. 

From  Point  Judith  to  Trueman's  Point . 

13 

/li 

123 

15 

Do. 

From  Tnieman’s  Point  to  Lower  Marlborougli - ' 

1  12i  1 

103 

13 

Do. 

Fiom  Lower  Marlborough  to  Joue.s’  I'oint . 

13 

1  l^i  i 

123 

15 

Do. 

<X-ittle  Cboptank  Hirer) . 

From  entrance  to  abreast  of  Ragged  l*oiut . 

19  1 

20i  , 

183 

21 

Coast  Survey,  1871. 

From  off  Itagged  Point  to  mouth  of  Church  Creek. 

13  ; 

14i  1 

123 

15 

Do. 

Channel  into  Leo’s  Creek . 

8  1 

r>i 

8i 

1)0. 

1 

Into  Phillips’  Creek  as  far  as  Cheirv  Island . 

6i 

G 

Do. 

1 

<Cliopt«uik.  River) . 

1 

Up  Chureh  Creek  to  village . 

Through  main  entrance,  south  of  Sharp's  Island,  1 

Gi 

8  1 

1 

Oi 

8i 

1 

Do. 

to  abreast  ol  Cook’s  Point . 

Through  passage  between  Sharp’s  Island  and  [ 

24 

25 

1 

23  i 

25i  1 

Coast  Survey,  1847-’48 

i 

Tilghman’s  Island  to  ahrea.st  of  Cook’s  Point. 

15  1 

IG  1 

Hi 

IGi  ' 

Do. 

i 

1 

From  Cook’s  Point  to  abreast  of  Cambridge . j 

19 

20  1 

18^  ; 

20i 

Coast  Survey,  lft48,  ’71 

1 

1 

To  wharves  iu  Cambridge  Harbor . 1 

Up  the  river  from  Cambridge  to  ahnaist  of  Hunt¬ 

7  : 

1 

8  ; 

Ci 

Hi  1 

Do. 

( 

ing  Cre<*k . 

13 

14 

12i 

Hi 

Do. 

1 

Up  Tredhaven  Creek  to  Oxford . 

18 

19 

17i 

19i 

D(». 

! 

1 

Up  Tiedhaven  Creek  from  Oxford  to  Easton . 

Channel  into  Broad  Creek  up  to  Hamldeton’s 

7 

6i 

Hi 

Do. 

Island .  . 

14 

15  1 

13J 

15i 

Cojist  Survey,  1848 

1 

1 

Into  Harr  is’  Creek  and  up  to  Turkey  Xeck  Point  . 

15 

16 

Hi 

ICi 

Do. 

1 

^-U«rrHiK  . ^ 

To  anchorage  in  outer  bay . 

14 

15i 

133 

IG 

Coast  Survey,  1846 

To  anchorage  in  inner  bay  . 

7 

H 

6| 

H3 

Do. 

B^J) . — 

From  entrance  to  abrea.st  of  Tilghraan's  I*oint - 

Up  Saint  Michael’s  River  to  abreast  of  Saint 

27 

28 

2G3 

28i 

Coast  Survey,  1847 

Michael’s . . . 

19 

20 

m 

20J 

Do. 

To  Saint  Michael’s  wharves . 

9 

10 

1 

,  lOJ 

Do. 

j 

Up  Saint  Michael’s  River  to  Goldsborough  Creek. 

11 

12 

103 

12i 

Do.  ^ 

To  anchorage  behind  Tilghman’s  Point . 

24 

25 

233 

25i 

'  Do. 

S.  Ex.  29 - 2 

To  Bruff ’b  Island,  Wye  River . 

4 

19 

1  20 

1  183 

20i 

1  Do. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY 
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Table  of  depths  Atlantic  Coast — Continued. 

MARYLAND. 


PUce. 


Least  water  in  channeL 


Limits  between  which  deptiis  are  given. 


Mean. 


Spring  tides. 


Authorities. 


I>OW 

water. 

Hieh 

water. 

Tributaries  to  Chesapeake  Bay : 

Feet. 

Feet 

(Saatem  Bay— Continued) - 

Channel  into  Front  Wye  River  up  to  Pickering’s 
Cnek . 

19 

20 

Through  Back  Wvo  River  to  Wve  Narrows . 

8 

9 

Through  Back  Wye  River  to  Big  Wye  River . 

12 

13 

Channel  into  Coxe’s  Creek  . 

9 

10 

Passage  cast  of  Poplar  Island.  .  . 

8 

9 

To  anchora/e  under  Kent  Point  . 

19 

20 

(West  River) . 

From  entrance  to  mouth  of  Rb«Mlo  River  . 

13 

14 

From  Rhode  River  to  Gale’s  Cre«*k . 

9 

10 

Rhode  River,  from  entrance  to  Water  Creek . 

9 

10 

(South  River)  . . . 

From  entrance  to  the  bridge  . 

15 

16 

To  anchorage  otf  I'urkev  Point . . 

15 

16 

To  anchorage  in  Selliv’s  Bay . . 

7 

8 

(Severn  River  and  Annapolis 

From  entrance  to  abreast  of  the  city<»f  Annapolis 

19 

20 

Harbor.) 

To  anchorage  in  Annaj)oIis  Roads  . 

22 

23 

, 

To  anchorage  in  Annapolis  UarlMir . 

13 

14 

Up  the  liver  from  Annapolis  to  Round  Bay . 

19 

20 

To  anchorage  in  Little  Itonnd  Bav . 

16 

17 

To  anchorage  between  Haekett’s  Point  and  Green- 
bnry’s  Point . 

18 

19 

(Magoihy  River)  . .  _ 

From  entrance  to  Huddle’s  Point .  . . 

11 

m 

Channel  on  west  side  of  Gibson’s  Island . 

9 

H 

To  anc  horage  inside  the  entrance . 

loj 

(Cheater  River) . 

Throngh  main  entrance  north  of  Love  Point  Light- 
house . . 

21 

22 

Entrance  acrlNs  shoals  south  of  I^ovo  Point  Light- 
house . . . 

8| 

»» 

To  anchorage  under  I.s)ve  Point . 

19 

20 

i 

Channel  np  the  river  to  Deep  Point . 

24 

25 

From  Dei'p  Point  to  Chestertown . 

9 

10  ' 

Channel  into  Queenstowm  Creek . 

4 

5 

1  Into  Corsica  Cro<*k  up  to  Emorj'’8  Cove . 

10 

11 

Channel  into  Grey’s  Inn  Creek . 

11 

I’-i 

Langford’s  Creek  to  “The  Forks’’ . . 

8 

9  1 

(Patapaeo  River  and  Baltimore 

Through  the  Craighill  ('hannel . 

24 

25i  ! 

Harbor.) 

Through  tha  Breweiion  Channel  .  . . 

24 

25i  1 

PYoro  Brewerton  Channel  to  Lazaretto  Point . 

14 

25i  1 

1 

1 

1 

Into  Baltimore  Harbor  and  up  to  main  wharves  at 
Locust  Point . . 

24 

25i 

1 

To  Fell’s  Point  wharx  es . 

20 

21i 

To  head  of  “  The  Basin  ’ . — 

14 

151 

Channel  south  of  Fort  McHenry  to  Long  Bridge 
(Spring  Garden)  . 

13 

Channel  into  Rock  Creek . 

i 

121 

Into  Stony  Creek  . 

14  1 

IH 

Entrance  to  Curtis’  Creek . . 

21 

221  , 

Up  Curtis’  Creek  to  Marh  y  Creek . 

19 

201  i 

To  anchorage  in  Old  Road  Bay . 

13 

HI  i 

Up  Beard  Creek  to  Long  Point . 

14 

151 

Channel  into  Humphrey’s  Creek . ! 

i 

131  i 

(Back  River) . 

Through  Hawk  Cove  to  entrance,  and  up  to  Pot-  , 
tor’s  Point . 

8  1 

1 

»  1 

Up  to  railroad  bridge . 

6 

0  ! 

j 

To  auchoraga  in  Hawk  Cove  . 

6 

»  1 

(Middle  River)  . 

From  entrance  to  Galloway’s  Creek . 

6 

To  anchoruge  off  Turkey  Point . 

19 

11  1 

Low 

n\fth 

water. 

water. 

Feet 

[  Feet 

181 

201 

Coast  Snrvey,  1847. 

n 

01 

Do. 

m 

13* 

Do. 

8| 

10* 

Do. 

71 

0* 

Coast  Survey,  1846. 

181 

20* 

Do. 

121 

H* 

Do. 

81 

10* 

Do. 

8i 

10* 

Do. 

HI 

18* 

Do. 

H! 

16* 

Do. 

«l 

8* 

Do. 

181 

20* 

Coast  Survey,  184 1,  '70. 

21! 

23* 

Do. 

121 

14* 

Do. 

181 

21»* 

Do. 

15! 

17* 

Do. 

171  j 

10* 

Do. 

10! 

'  12 

Coast  Survey.  1845. 

8! 

>0 

Do. 

•  H 

11 

Do. 

201 

!  22* 

1 

Coaet  Survey,  1846,  ’70. 

8 

0} 

Do. 

18*  1 

1  20* 

Da 

•23*  j 

1  28* 

Da 

I 

10* 

Do. 

3!  1 

1  5* 

U.  S.  Engineers. 

91  ; 

1  11* 

Coast  Snrvey.  1H46,  ’70. 

101 

1-2* 

Do. 

7!  ' 

0* 

Da 

231  , 

25* 

U.  S.  Engineers,  1874. 

231 

25* 

l>o. 

23! 

25* 

Coast  Sui  vey,  1880. 

231 

25* 

Do. 

101 

21* 

Do. 

13! 

15* 

Do. 

12! 

H* 

Da 

101 

12* 

Coast  Survey,  1869. 

13! 

18* 

Da 

201 

22* 

Do. 

18!  1 

I  20* 

Do. 

121 

14* 

Do. 

131  1 

15* 

Do. 

13* 

l>o. 

7! 

1 

1  Coast  Survey,  184b-’46 

Do. 

71 

! 

Do. 

71 

1 

Do. 

1 

H 

'  lU 

1  Do. 
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Table  of  depths^  Ailaniic  Coast — Continued. 

MAKYLANl)  VIRGIN  I  A,  AND  NOUTU  CAROLINA. 


PlacM. 


Loa.st  wate  r  in  channel. 


'Tributaries  to  Chesspeske  Bay 
(Gran powder  River) . 

<nuab  River) . 

(SsMAAfras  River) . . 

t'Blla  River) . 


f  l^^ortbeast  River) . 

(^naqnchADXift  River) . 

C'OAST  FROM  CAPE  HEN 

ky  to  cape  lookout. 

Oroson  Inlet* . 

:a»tterM  Cove . 

Ifatteraa  Inlet* . 

O<rr»eoke  Inlet* . . 

Ix^okoat  Cove . 


Limits  between  whirh  d<  pth.s  are  ^iven. 


Over  the  liar  . 

From  inside  the  Bar  to  Pamplico  Sound 

To  anchorage . 

Over  the  Bar .  . 

From  inside  the  Bar  to  Pamplico  Sound 

Over  the  Bar . . 

From  the  Bar  into  Pamplico  Sound . 

To  anchorage  .  - . 


Moan. 


I  Low  j  High 
water.  '  wator. 


From  entrance  to  railroad  bridge  . 

To  anchorage  off  Cai  roll’s  Point . 

From  entrance  to  railroad  bridge  . 

To  anchorage  off  Sandy  Point . 

Channel  to  Fredericktown . 

To  anchorage  close  under  Ordinary  P«)int. - 

From  entr.inco  to  month  of  Bohemia  River . 

Fi*om  Bohemia  River  to  Court-hoiisu  Point _ 

From  Court-house  Point  to  Elkton  Landing 

Up  Bolnonia  River  to  Stony  I*oiut  . . 

Channel  up  Back  Creek  to  Clusaj>eako  City  ... 

To  anchorage  above  Turkey  Point  . 

Channel  to  Charlestown . 

To  anchorage  off  Red  Point . 

Channel  to  Havre  de  Grace . 

From  Havre  do  Grace  to  Port  Deposit . 


I  Spring  tides.  I 

i  Low  I  High  ! 
,  water,  watrr.  j 


Aiithuritio.s. 


Feet. 

0 

10 

7 

11 

13 

1.3 

10 


12 

8 

14 


n 

•ii 

24 

7 

8 

13 
0 

14 


Feet.  I  Feet.  Feet. 


11 

8 

12 

14 

14 

19 

17 

8 

8 

17 

H 

1.3i 

0 

1.^. 


04 

274 

10§ 

114 

ir>i 

H 


52 

9} 

Gi 

102 

121 

121 

IT] 

151 
51 
61 
0} 

152 

61 

111 

71 

131 


61 
44 

2.31 

62 
71 

121 

51 

131 


71 

Hi 

81 

121 

111 

141 

I'Ji 

171 

71 

81 

81 

171 

84 

134 

94 

154 


84 

61 

28 

11 

12 

154 

84 

171 


Coast  Survoy,  1840. 
Do. 

Do. 

D... 

I  Coast  Survey,  1817  ’70 
I  Do. 

Coast  .Survey,  lfl4‘i. 
Do. 

Do. 

Do. 

Do. 

Do. 

Coast  Survey,  18)0. 
Do. 

U.  S.  Engineers,  1870. 
Coa.st  Survey,  18.52. 


Coast  Survey,  1862. 

Do. 

Coast  Survey,  1870-’7‘4. 
Do. 

Do. 

Coast  Survey,  1877. 

Do. 

Coast  Survey,  1878. 


Cja-rritnok  Soond. 


^  y-HRMABLE  SOUin)  and 

XxfbtttttriM. 


From  Croatan  Light-house  to  Shellbank  Point - ' 

From  Shellbank  Point  to  abreast  of  Jew's  Quar¬ 
ter  Island . I 

From  abreast  of  Jew’s  Quarter  Island  to  mouth  j 

of  North  Landing  River  . I 

Up  North  Landing  River  to  Beacon  No.  1 . | 

To  Cnrrituck  Steamboat  Landing . i 

Channel  into  Cedar  Bay .  . I 

From  Croatan  Light-house  through  the  Sound  to  ' 

mouth  of  Chowan  River . j 

From  Croatan  Light-house  to  month  of  Pasquo-  ; 

tank  River . j 

Entrance  to  North  River . ' 

Pasquotank  River,  from  entrance  to  Elizabeth 

City . 

Channel  into  Alligator  River  up  to  Grapevine  Bay. 

Up  Little  River  to  Nixonton  . 

Perquimons  River,  from  entrance  to  Hertford  - 1 

Channel  into  Scuppemong  River  and  up  to  Co¬ 
lumbia  . . 


I  Over  Bar  at  mouth  of  Roanoke  River,  west  of  the 

I  light-house . 

j  Roanoke  River,  from  entrance  to  Plymoutli . 

;  Through  Middle  River  to  Roanoke  River . 

Edenton  Bay,  from  entrance  to  Edenton  . 

In  the  entrance  to  Chowan  River . 

I  Up  Chowan  River  from  entinnce  to  Elherage’s 
Wharf  (West  Channel)  . 


0 

54 


No  tides. 


I 


Coast  Survey,  1850-’M. 
Do. 


7 

84 

64 


Do. 

Coast  Survey,  1851,  '77. 
Do. 

Coast  Survey,  1859,  '77. 


11 

102 

64 

104 

9 

7 

9 

74 


Coast  Survey,  1848- '51. 
Do. 

Coast  Survey.  18,50. 

Coast  Survey,  1874. 
Coast  S.;rvey,  1870. 
Coo-st  Survey,  1848. 

Do. 

Coast  Sur^'cy,  1819. 


12 

13 

10 

7 

164 

154 


I 


I 


Coast  Survey,  1804. 
Do. 

Do. 

Coast  Survey,  1849. 
Coast  Survey.  1874. 


Do. 


Shifting  sand  shoaU. 
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Table  of  depths,  Atlantic  Coast — Coiitinued. 

KOIiTH  CAROLINA. 


Least  water  in  cbanneL 


ALBEMARLE  SOUND 
tributaries— Continued. 
Roanoke  Sound . 


Croatan  Sound. 


PAMPLICO  SOUND  and 
ntarics. 


Limits  bi'tween  wliieh  deptlis  aie  ;;ivi  n. 


and  tlji  Chowan  RiverfionientraneetoIIolly's Wharf 

'  (Fast  Chnnnel)  . 

. .  From  Orejitm  Inlet  to  Broad  Creek  Point . 

From  Broad  Creek  Point  through  the  sound  to 

abioast  of  Mann’s  Point . 

1  To  abreast  of  Croatan  Light-houso  . 

.  From  Oregon  Inlet  to  abreast  t»f  lIonnok<'  Marshes 

I  Light-house .  . 

From  R«)auoko  Marshes  Light  house  through  the 

i  sound  to  abreast  of  Croatan  Li  ht  house . 

Trib-  From  abrea.st  of  Oregon  lub  t  to  Long  Shoal  Point 

[  I.iglit-house . * . 

From  Long  Shoal  Point  Light-liouae  thnuigh  the 

sound  to  the  entr.inei-  to  Pamplieo  River . 

From  abrenst  of  Ilatteraa  Inlet  to  entrance  to 

Pamjdico  River  . 

From  abreast  of  Ocracoke  Inlet  to  entrance  to 

Pamplico  River  . 

Through  the  sound  to  the  entrance  to  Nouee 

River  .  . . 

Channel  into  Stumpy  Point  r.ay . 

In  the  cntraui  e  to  Long  Shoal  P.iver . 

I  To  bend  of  Long  Shoal  River . 

To  Mi<lclleton  anchorage . 

^  'I’o  anchorage  in  Juniper  Bay  . 

I  Chaniul  into  Swan  Quarter  Bay . 

I  Through  Swan  Quarter  Narrows  . 

I  Rose  Bay,  from  eiUrance  to  Swan  Quarter  (’anal. . 

I  Pamplico  River,  from  entrance  to  Washington - 

I  Pungo  River,  from  entrance  to  Duran’s  Point - 

I  Entrance  to  blouse  Harbor . 

I  To  anchorage  in  blouse  Harbor . 

1  Nense  River,  from  entnince  to  New  Bern . 

j  Bay  River,  fiom  onliance  to  Jackson . 

'  In  the  entrance  to  Cedar  Island  Bay . 

I  In  the  northern  entrance  to  Coro  Sound . 

I  Cedar  Island  Bay; 

In  entrance* . . 

To  anchorage . . 

At  anchorage .  . 

Neuso  River: 

Tnrn-again  Bay,  over  bar . 

Broad  Creek,  in  entrance  . 

South  River,  in  entran»  e  . 

Adam’s  Creek,  in  entrance.. . 

Clubfoot  Creek,  in  entrance . . 

Clubfoot  Creek,  to  canal . 

.  At  the  southern  entrance  to  the  Sound . 

I  Through  the  Sound  from  Pamplico  Sound  to  en- 

I  trance  to  Beaufoi't  Harbor  . 

I  Over  Pinoy  Point  Slioal.  . . . 

('‘ver  Harbor  Ishiuci  Bar  (at  ent  ranee  to  Pamplico 

Sound) . 

,  Hog  Ishnid  B.iv,  over  bar  by  E.istcn  Channel  ... 


•  Mean. 

Spring  tides. 

Low  i  High 

Low  High  ^ 

water,  water. 

water,  water. 

Feet.  Feet. 

Feet  Feet 

1 

18  . 

A 

Coast  Survey,  1874. 


7  . . .  CoMt  Survey,  1875-77. 


12  . .  Coast  Survey,  1874-7(1 

6  . . .  Coast  Survey,  1873-’77. 

7i  . .  Coast  Survey,  1875-’77. 

3  . .  Do. 


CJ  . ' .  Coast  Survey,  1874. 

7  j .  Do. 

7  ‘ .  Do. 

7  t .  Do. 

7  Coast  Survey,  1871,  ’72. 

12J  .  Do. 

11  Coast  Survey,  1869-’70 

8  *. . .  Do. 

.  Coast  Survey,  1F63-’6C. 

8  Coast  Survey,  18h9. 

9  Coast  Survey,  1870. 

6J  .  Do. 

9  Coast  Savvey,  1874. 


6  . . .  Coast  Survey,  1876. 


Note — Fiffern  feet 
Cedar  Island  Point,  and 


Hog  Island  Bay,  over  bar  by  Southern  Channel....  7  i . 1 . 1 . 1  Do. 

can  l>e  taken  into  this  buy;  bat  the  cliaunel  is  narrow  and  runs  close  along  the  dangerous  flats,  making  off  Croin 

is  dangerous  to  use. 
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Cora  Sound— Continued  . 


COAST  FROM  CAPE  LOOK 
OUT  TO  CAPE  FEAR. 
Old  Topsail  Inlet  (Boanfort 
Harbor). 


Back  Sound. 


Bogne  Sound 


Tahiti  of  depths j  Atlantic  Coast — Coiitiuued. 

NORTH  CAROLINA. 


New  River  Inlet . 


GAPS  FBAR  RIVER . 


I 

Le 

i8t  water  in  channel. 

Limits  betwwn  which  depths  are  ;:iveu. 

M 

L-an. 

j  Sprin 

g  tides. 

Low 

High 

Low 

High 

water. 

water. 

water. 

water. 

1 

Feet. 

Feet. 

Feet. 

Feet. 

■  j  Hog  Island  Bay,  at  anchorage . 

8 

1  Ruinley  Bay,  to  anchorage  . 

4^ 

Thoroughfare  Bay,  to  anchoiage . 

G.^ 

Styran’s  Bay,  to  anchorage . 

Nelson’s  Bay,  to  anchorage . 

5 

Jarrett’a  Bay : 

At  entrance . 

5i 

At  nnch()rage . 

5 

Through  ‘‘The  Straits”  to  Old  Toi>sail  lulct 

(Hejiulbrt  Entran<-c)  . 

i 

Over  Bar,*  Main  Ship  Channel  . 

14 

1G| 

132 

17A 

To  Knilroad  Wharf.  Morcliead  City .  . 

21 

2.35 

202 

24i 

To  Beaufort  by  w.iy  of  Bulkhead  Channel . . 

4 

GJ 

32 

72 

To  Beaufort  by  way  of  Callunf.s  Chaum  l  . 

4 

G3 

32 

72 

Ill  Harbor,  from  Shark  Shoal  Beacon  to  mouth  of 

Newport  River  . 

Hi 

8 

112 

In  Harbor,  from  Shark  Shoal  Beacon  to  mouth  of 

Core  Creek . . 

6i 

Oi 

Oi 

n 

In  Harbor,  from  Shark  Shoal  Beai’on  to  entr.inco 

to  Bogue  Sound  . 

15 

172 

112 

18 

From  “The Strait.s Channel”  to  Sliell  Point . 

luj 

From  Shell  Point  to  abreast  of  Fort  Macon . 

Eastern  entrancii :  t 

Over  Bar  to  Carolina  Citv . . 

9 

112 

PI 

122 

To  abreast  of  Morehead  City . 

1.3 

i.'d 

122 

162 

To  Morehead  City  Wharf . . 

2 

42 

12 

r>2 

Over  Outer  Bar . . . 

3 

42 

At  anchorage  above  Inner  Bar . 

0 

luj 

In  tho  Channel  to  New  River  and  Stump  Sound  . . 

4 

52 

Western  Bar  Channel:  * 

Over  Outer  Bar . 

12 

IGi 

Hi 

17 

Over  Inner  Bar . 

8 

12J 

7i 

13 

At  anchorage  between  Fort  Caswell  and  Smith-  1 

1 

ville .  ' 

22J 

27 

22 

272 

Eastern  or  Bald  Head  Channid,*  Over  Bar . 1 

14 

m 

13i 

19 

River  Channel  from  Bald  Head  Point  to  Smith- 

1 

vUle . ! 

24 

28i  1 

23i  1 

29  ( 

River  Channel  from  Smith  ville  to  IVderal  Point.  .| 

10 

14i  1 

9i 

15  j 

River  Channel  from  Fedend  Point  U)  Old  Bruns-  ' 

1 

1 

wick . . ' 

11 

15i 

102 

1.-^2 

River  Channel  from  Old  Brunswick  to  Wilming-  , 

1 

1 

ton . 

9 

112 

82 

122  ! 

River  Chanmd  from  Point  Peter  to  tho  Bridge  . . .  i 

1.3 

ir>2 

12J 

162 

Northwest  Branch :  From  Point  Peter  to  junction  1 

1 

I 

with  Brunswick  River . . 1 

212  j 

182 

222  1 

Coa8t  Survey,  1870. 
13o. 

Do. 

Do. 

Do. 


Coast  Survey,  1874. 
Do. 

Do. 

Do. 


Do. 

Coast  Survey,  1870. 
Do. 

(’oast  Survey,  1874. 
Do. 

Do. 

Coast  Survey,  1851. 
Do 
Do. 

Coast  Survey,  1872. 
Do. 


*  Shifting  sand,  requires  a  pilot  to  cross. 


tThis  Sound  cannot  be  traversed  without  a  pilot 


190 


UNITED  STATES  TOAST  AND  GEODETIC  SURVEY. 


floath  8«iit«e  Rirer . 


North  SoDtoe  Bivor. 


Oopo  Bomofai  and  Tiolnitj  . 


Oopo  Bonudn  BItmt.  . 


TnhJc  of  depths,  Atlantic  Coast — Continued. 

SOUTH  CAKOLIXA. 


Plac***. 


TTinyah  Boy  and  Ooorgotown 
Harbor. 


Loa«t  water  in  channel. 


1  Limits  l>«two«*n  which  depths  are  given. 

Muan. 

Spring  tides. 

Authurtties. 

T.ow 

water. 

Hi-h 

water. 

Low 

water. 

j  1 

'  flish  1 
^  water. 

South  Channel*  ;  Over  Bar  to  abreast  of  the  Light- 

Feet. 

Feet 

Feet. 

1 

Feet. 

bouse  . . 

1  Middle  Channel:  Over  Bar  to  abreast  of  the  Light- 

1  «i 

10 

«* 

10* 

Coast  Snrvey.  1876. 

1  honso  .  .  . 

1  Bottle  Channel .  Over  Bar  to  abreast  of  the  Light* 

!  7* 

11 

11* 

Do. 

house .  . 

Southeast  Channelt:  From  (Jiorgetown  Light- 

10 

•* 

10* 

Do. 

house  to  Frazier’s  Point  .  . 

13 

10* 

121 

161 

Do. 

Same  distance  by  Mid«lle  Channel . . 

9 

12* 

81 

121 

Do. 

Same  distance  bv  \Vc.>*t  Channel . 

10 

13* 

H 

131 

Do. 

From  Frazier’s  Point  to  Georgetown . 

10 

13* 

H 

131 

Do. 

Over  Bar  at  entrance  to  Southeast  Channel  . 

7 

10* 

H 

11 

Do. 

From  the  entrance  up  to  Alligator  Cicek . 

5 

0 

41 

»* 

Coast  Snrrey,  1178. 

j  At  the  anchorage . ‘  .  . 

11 

15 

101 

154 

1  Do. 

j  From  Alligator  Creek  to  IMeasant  Creek  . 

7 

11 

C| 

111 

1  Do- 

1  From  Pleasant  Creek  to  Six- Mile  Creek . 

6 

10 

51 

101 

1  Do. 

j  From  Six-Mile  Creek  to  Causeway  Canal  . 

2 

6 

11 

1 

Do. 

Passage  throngh  Causeway  Canal . 

\ 

4* 

* 

5  ; 

Do. 

Passage  through  Six-Mile  Cn^ek . 

0 

13 

81 

18*  1 

Do. 

Dark  Creek  and  Canal  to  North  Santee . 

8 

7  ' 

21 

7* 

Do. 

Passage  through  Pleasant  Creek . . 

10* 

0* 

11 

Do. 

Passage  through  Alligator  Creek . 

3 

7 

21 

7* 

Do. 

1  From  the  entrance  to  P.ig  Duck  Cn^ek . 

6* 

8 

8* 

8*  : 

Do. 

'  At  the  anchorage . . 

1  “ 

12| 

101 

121 

!  Do. 

From  Big  Duck  Cro<*k  to  Causeway  Canal . 

1  12i 

14 

12* 

14* 

Do. 

Passage  through  Big  Duck  Creek . 

1  ® 

«* 

41 

81 

Do. 

Passage  throngh  Atchison  Creek  to  South  Santee. 
Passage  through  Upper  Branch  of  Big  Duck 

3 

n 

21 

41 

Do. 

Creek . . 

6 

4* 

8* 

Do. 

Passage  from  North  Santee  Bay  to  Minim  Creek.. 
Passage  through  Minim  Creek  to  North  Santee 

3* 

5 

.«* 

5* 

Do. 

Elver .  . 

Passage  through  Bella  Creek  to  North  Santee 

0* 

8 

H 

10 

Do. 

Biver . 

Alligator  Creek :  From  entrance  to  South  Santee 

U 

8 

U 

7 

•  Do. 

j 

River  . 

8 

7| 

21 

81 

:  Coast  Survey,  1874 

Passage  throngh  “  The  Needles  ” . 

6 

n 

4| 

101 

1  Do. 

Casino  Creek:  From  entrance  to  Duck  Creek . 

4 

8* 

8| 

»1 

Do. 

Congarce  Boat  Creek  to  Mud  Bay . 

14 

1«| 

131 

191 

Do. 

From  Mill  Creek  to  “  The  Needles” . i 

Channel  between  Devil’s  Den  and  Mill  Den  from 

2 

«l 

11 

71 

Do. 

1 

entrance  to  Oyster  Bay  .  . 

H 

14* 

9 

15* 

*  Do. 

At  the  anchorage . . . j 

16 

20| 

151 

211 

!  Do. 

Pasaage  through  Oyster  Bay . i 

01 

11* 

6 

12* 

Do. 

Passage  through  Pam's  Horn  Creek . 

k 

H 

* 

6* 

:  Do. 

At  the  entrance . 

8 

121 

71 

181 

!  Do. 

At  the  anchorage . 

15 

19* 

141 

201 

Do. 

From  the  entrance  to  Five-Fathom  Creek . 

7* 

12* 

7 

13* 

Do. 

Passage  through  Sett  Creek . 

From  the  river  through  Clark’s  Creek  to  its 

3* 

8* 

8 

H 

Do- 

t 

mouth . 

li 

0* 

1 

7* 

1  Do. 

Passage  through  Bay  Creek . 

3* 

8* 

8 

»* 

!  Do. 

Pasaage  through  Key’s  Creek . 

6 

101 

51 

111 

Do. 

*  Shifting  sand-bar. 


tThe  Sontbeaat  Channel  is  the  only  one  bnoyed ;  and  is  the  aafeat  and  moat  direot. 
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Table  of  depths^  Atlantic  Coast- 

SOUTH  CAROLINA. 


P1ac«8. 


CHARLESTON  HARBOR  ... 


Xigbi-Hoase  lulet  . . .  < 
Btono  Inlet  and  River 


North  Edieto  Rivt-r, 


Sonth  Edisto  River 


Saint  Helena  Sound  and  Tribu¬ 
taries. 


Limits  bit  ween  'tfliich  depths  are  given. 


Over  Bar*  by  Punipkin  Hill  Channel . 

Over  Bar  by  Main  Ship  Channel . 

Over  Bar  by  South  Channel . 

Over  Bar  by  Ikluldle  Chann»*l . 

Over  Bar  by  Beach  Channel . .*. . 

Main  Ship  Channel  from  inside  Bar  to  Fort  Moultrie 

South  Channel  from  iusido  Bar  to  City . 

Folly  Island  Channel  from  Rebellion  Roads  to  the 

City . . 

Hog  Island  Channel  from  Rebellion  Roads  to  the 

City . 

Over  the  Bar  by  Swash  Ciiannel . 

Swash  Channel  from  inside  Bar  to  City . 

At  the  anchorage  in  Relieilion  Roads . 

Throa;.h  Ashley  Rivt-r  to  the  Bridge . 

Through  Cooper  River  to  upper  end  of  Drum  Island 
Through  Town  Creek  to  ui)per  end  of  Drum  Island 
Through  theCoveChannel  to  Moultrieville  Bridge 

Over  Bar* . . 

At  the  anchorage  near  Inner  Beacon . 

Over  Bor* . 

At  the  anchorage  off  Cole's  Island .  . 

Through  Stono  River  to  Entrance  to  Wappoo  Creek 

Through  Wappoo  Creek  to  Ashley  River . 

Kiuwah  River  Entrance . 

Folly  Island  River  to  anchorage  off  Sccessionville. 

Ovtr  Bar*  by  North  Channel .  . 

Over  Bar  b\  Southwest  Channel . 

To  Entrance  to  Wadmelaw  River . 

Up  Bohicket  Creek  to  Rockville . 

Up  Steamboat  Creek  to  Mud  Flat . 

Through  Dawho  River  to  South  Edisto  River . 

Over  the  Bar* .  . 

At  the  anchorage  above  Bay  Point . 

Up  river  to  Entrance  to  Dawho  River . 

Up  Saint  Fierre’s  Creek  to  Peter’s  Point . 

Over  Bar  by  Main  Channel . 

Over  Bar*  by  East  Channel . 

Over  Bar*  by  South  Channel . 

Channel  into  Morgan  River . 

Passage  from  Harbor  River  to  Morgan  River . 

Along  shore  from  the  Sound  to  South  Edisto  River 

Up  Harbor  River  to  Tripp’s  Inlet . 

Morgan  River : 

Up  river  to  Lucy  Point . 

Up  river  to  Bridge . 

Up  Lucy  Creek  to  Coosaw  River . - . 

Through  Parrott  Creek  to  Coosaw  River . 

Coosaw  River : 

From  Entrance  to  Bull  River  . . 

Through  to  Brickyard  Creek . 

From  Brickyard  Creek  to  Port  Royal  Feiry . 

Through  Brickyard  Creek  to  Beaufort  River . 


Shifting  sand-bar. 


SUEVEY. 


rJontinued. 


Least  water  in  channeL 

Mean.  | 

Spring 

tides. 

Authoritlea. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

Feet. 

Feet 

Feet 

Feet. 

11 

16 

10* 

16* 

Coast  Survey,  1865. 

10 

15 

'»! 

16* 

Do. 

14 

19 

13* 

19* 

Do. 

m 

17* 

12 

18 

Do. 

12 

17 

111 

17* 

Do. 

18 

23 

17* 

23* 

Coast  Survey,  I860. 

21 

26 

20* 

26* 

Coast  Survey,  1865. 

14 

19 

13* 

19* 

Do. 

15  j 

20 

Hi 

20* 

Do. 

12|  ' 

17* 

12 

18 

Do. 

ir>i 

20* 

16* 

21 

Do. 

32  ' 

37 

3Ii 

m 

Da 

21 

26 

1 

2(>* 

26* 

Do. 

30 

35 

29* 

35* 

Do. 

23 

28 

22* 

28* 

Do. 

8 

13 

71 

13* 

Coast  Survey,  1866. 

3 

8 

2i 

8* 

Coast  Survey,  1863-*6i. 

18 

24 

17* 

23* 

Da 

12* 

6 

13 

Coast  Survey,  1862. 

24 

30 

26* 

33* 

Do. 

15 

20 

H* 

20* 

Do. 

2 

7 

li 

7* 

Do. 

21 

26 

20* 

26* 

Do. 

10 

15 

»i 

15* 

Do. 

11 

16* 

lOi 

17* 

Coast  Survey,  1856. 

12 

17* 

Hi 

18* 

Do. 

19 

24* 

18i 

25* 

Coast  Survey,  1851. 

16 

21* 

15i 

22* 

Do. 

10 

15* 

9i 

16* 

Coast  Survey,  1875-’76. 

6 

Hi 

5i 

12* 

Da 

13 

19 

12* 

10* 

Coast  Survey,  1856-*57. 

27 

33 

26* 

33* 

Coast  Survey,  1876. 

8 

14 

7* 

H* 

Da 

11 

17 

u>* 

17* 

Da 

16 

22 

15* 

22* 

Coast  Survey,  1856-’57. 

10 

16 

»* 

16* 

Da 

16 

22 

15* 

22* 

Da 

15 

21 

H* 

21* 

Da 

8 

14 

7* 

H* 

Da 

9 

15 

8* 

15* 

Coast  Survey,  1876. 

10 

16 

»i 

16* 

Coast  Survey,  1863. 

17* 

23* 

161 

24* 

C<»8t  Survey,  1860, 1872 

* 

6* 

-  * 

7* 

Do. 

8 

14 

7* 

H* 

Coast  Survey.  1872. 

14 

20 

13* 

20* 

Coast  Survey,  1860. 

19 

25 

18* 

25* 

Da 

9 

16 

8* 

15* 

Do. 

8 

14 

7* 

H* 

Coast  Survey,  1873. 

8 

14 

7* 

14* 

Coast  Survey,  1860. 

Digitized  by 
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Table  of  depths,  Ailanilc  Coast — ContiiiiKHl. 

SOUTH  CAROLINA  AND  OLORGIA. 


Places. 

Liiulta  between  which  deptliH  are  j^iveu. 

L»m 

M» 

Low 

water. 

St  watei 

High 

water. 

in  chan 

Sprin- 

Low 

water. 

ml. 

tiile.s. 

High 
wat«  r. 

Authorities. 

Fctt. 

Feet. 

Feet. 

Feet. 

Sttint  Helena  Sound  and  Tribu 

Through  Whah'  Branch  to  Broad  River . 

H 

14 

7i 

Hi 

Coast  Survev,  lKC5-’73. 

ttairics — Continued. 

Ashepim  River  ;  to  Rpek  Creek  Entranco . 

12 

18 

Hi 

19.i 

Coast  S;irvey,  ls7.3 

Up  Coiubahoo  River  to  Old  Cheebaw  Cn-ek  . 

11 

17 

lOi 

IKi 

(.'oast  Survey.  lti71-’73. 

Through  Cheehaw  Creeks  . 

1 

7 

i 

^i 

Do. 

Up  Bull  River  to  Williams’  Lsland . 

14 

‘20 

13i 

21i 

Coast  .Siii  vcy,  1873. 

4 

lOJ 

3i 

Hi 

Through  the  Inlet  to  Harbor  Riv*  r . 

8 

Mi 

7i 

15i 

Coast  Survey.  18G3. 

Through  Story  River  to  Trent  hard’s  Inlet . 

G 

12i 

5.i 

13i 

Do. 

10 

iGi 

0^ 

171 

Through  the  Inlet  to  the  mouth  of  Station  Cn  ek  .. 

18 

'242 

I7i 

25i 

Do. 

Through  Station  Creek  to  Port  Royal  Sound . 

G 

12i 

5i 

13i 

Do. 

l>OBT  KOYAL  SOUND  anil 

Over  Bar  by  East  Channel  f . . -  . 

10 

22J 

15i 

2.3i 

Do. 

arributaries. 

Over  Bor  by  Southeast  Channel . 

•21 

27"’ 

20  J 

•2Si 

Do. 

Over  Bar  by  South  Channel .  . 

10 

251 

i^i 

Do. 

At  the  anchorage  otf  Hilton  Head . 

48 

Mi 

47i 

r>:.i 

Coa.st  Survey,  18G‘2-’63. 

At  the  anchorage  off  Bay  Point . 

42 

4si 

41i 

401 

Do. 

Up  Beaufort  River  to  Beaufort . 

i:i 

PJi 

r-h 

20i 

Coast  SuiTi  y,  1802. 

Up  Broad  River  to  Whah*  Branch  *  .  . 

i:i 

101 

12i 

2i>i 

Do. 

Up  Broad  River  to  Pocotaligo . 

0 

L'2 

H 

IGi 

Coast  Survey,  1805. 

Clu  chessee  River  to  up])er  end  of  Leuiori  Island  . . 

7 

13i 

Gi 

Mi 

Coast  Survey.  1859,  1870 

Colleton  River  to  Callawassie  Hland  . 

10 

252 

18i 

2Gi 

Do. 

Skull  Creek  to  Calibogne  Sound . 

24 

IGi 

25 

Coast  Survey.  1801 -’02. 

Sound  . 

Over  Bar*  from  T\  bee  Light . 

1  0 

1 

10 

H 

17 

Coast  Sui  vt‘y,  l.'^02-’CG. 

From  inside  Bar  to  May  River . . 

1 

‘2G 

m 

27 

Coast  Survey.  1>C2. 

Up  May  River  to  Bluffton .  . 

>  12 

19 

Hi 

•20 

Coast  Survey,  1870. 

Up  Cooper  River  to  New  River . . 

1  12 

19 

iH 

20 

Do. 

From  Cooper  River  through  Bull’s  Creek,  to  May 

1 

River .  . . 

G 

13 

5i 

14 

Do. 

From  Cooper  River  through  Rams  horn  Cre**k  to 

New  River .  . 

7 

14 

Gi 

15 

Do. 

RiviT . 

Over  Bar .  .  . 

1  9 

10 

17 

Do. 

Through  to  Coojier  River . 

, 

19 

Hi 

20 

Do. 

I  V  i3a:e  rOx\Ds  and  sa 

Over  Bar  by  North  Slue  (Jhanuel . . 

1  15 

22 

Hi 

23 

Coast  Survey,  1875. 

N K  x\  n  lirVEB. 

Over  Bar  by  Main  Channel . 

.',1 

24 

IGi 

25 

Do. 

At  the  anchorage  in  The  Roads . . 

29 

•21  i 

3(1 

Do. 

Up  Savannah  River  to  the  City . 

!  0 

10 

8i 

17 

Coast  Survey,  1874. 

Through  Lazaretto  Creek  to  Tvbee  River . 

7 

14 

tii 

15 

(Ntast  Survey,  180,3. 

Up  Wright’s  River  to  Wall’s  Cut  . 

7 

Gi 

15 

Coast  Survey,  1874. 

j  Through  Saint  Augustine’s  Creek  to  Tybee  River 

10 

1 7 

9i 

18 

Do. 

B  ar-**”*^  Sound  and  tiibutaries. 

Over  Bar* .  .  . 

14 

212 

13.i 

22 

Coa.st  Sill  vey,  18(>4. 

At  the  anchorage  off  Waasaw  Islainl . 

•2r> 

322 

24i 

33 

Coast  Survey,  1863. 

Tyboc  River: 

Over  Bar  from  W assaw . 

10 

i"2 

n 

IS 

Do. 

To  junctiou  with  Saint  Augustine’s  Creek  . .  . 

13 

•202 

12i 

21 

D.>. 

Wilmington  River,  from  the  Sound  to  mouth  of 

Skiddaway  River .  . 

•21 

282 

20i 

20 

(2oast  »Sui  vny,  1865. 

Wilmington  River,  through  to  Savannah  River  . . . 

10 

172 

9i 

18 

Do  . 

Skiddaway  River,  through  to  V«*rnou  River . 

1 

P2 

9 

Do. 

Pjissago  through  Turner’s  Cre«‘k  to  Tybee  River 

7 

142 

Gi 

15 

Do. 

!  Romerly  Marsh  Creek  to  Odingsell  River . 

112 

3i 

12 

Coast  .Surve}*,  1856, 

1 

1  Through  Adams'  Creek  to  Ossabaw  Sound . 

'  8 

152 

7i 

IG 

Coast  Surv’ey,  16C0. 

•  Stilltiiig  sand-bar. 
f  buoyed,  and  unsafe. 

^  feet  at  low  water  can  be  taken  abreast  of  Whale  Branch,  but  the  cbanucl  is  narrow,  crooked,  and  can  be  used  only  by  stoamera. 

S.  Ex.  29 - 25 


194 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY 


Table  of  depths,  Atlantic  Coast — Continued. 

GEOKCIA. 


I^ast  water  in  channel. 


riaeea. 

Limits  between  which  depths  are  jdven. 

1  Mean. 

Spring 

;  tides. 

1  Anthorities. 

- 

^  Ixiw 
water. 

High 

water. 

Low 

water. 

High  1 
water.  ' 

()sh;i1«>w  Sound  and  till  utniioa 

1  1 

Over  Bar*  bv  North  Cliannel  . 

Feet. 

9 

Feet 

15i 

Feet. 

n 

'  Feet. 

;  161 

Const  Survey.  1860. 

Over  Bar*  by  South  ('hniinel  .  i 

15 

211 

144 

1  2-1  1 

Do. 

Up  Vernon  liiver  to  Little  Op^eehee  River . ' 

3li 

30} 

38J 

Coast  Survey,  1RC.5. 

Up  Vernon  River  to  Burnside's  River . I 

1.5 

211 

144 

221  1 

t  Do. 

Through  Btimsido’s  River  and  Skiddaway  Nar-  ] 
rows  to  Skiddawav  River . 

1 

"1 

1 

H  1 

I  Do. 

Up  Burnside’s  River  to  Cedar  Ilamrooek  Creek. . . 

8 

141 

74  1 

151 

1  Do. 

. 

Up  Vernon  River  to  Vernonburp . 

13 

i»i 

124 

201  1 

i  Do. 

Up  Little  Ope4‘chee  River  to  mouth  of  Forrest  ' 
River  . 

15 

211  1 

144 

221  1 

Do. 

Through  Harvey's  Cut  from  Little  Opeochce  to 
Opecchee  River . ; . . 

1 

71 

4 

n 

Do. 

• 

Through  Hell-Gale  from  Vvmon  River  to  Ogee-  J 
thee  River . 

4 

101 

1  34 

114 

Da 

Up  Opeechee  River  to  Harvey’s  Cut . 

'  7 

131 

I  Oi 

141 

Do. 

Through  “  Flori«la  Passage  ”  to  Bear  River . 

'  10 

10} 

94 

171 

Do. 

Anchorage  in  Vernon  River  off  Raceoon  Key . 

1  30 

36} 

294 

371 

Do. 

Thmuph  the  Sound  to  month  of  Vernon  River. . . . 

'  11 

171 

104 

m 

Coast  Survey,  i860. 

Saint  Catbarine'a  Sound  and 

Ov«  r  Bar* . 

1  12 

194  1 

llj 

20 

Coast  .Survey.  1867. 

tribaturieM. 

Through  the  Sound  to  month  of  Medway  River  .. 

!  19 

204 

ISi 

27 

Do. 

At  the  anchorage  off  VValbiirg  Creek . 

36 

434 

3:»i 

44 

Da 

Up  Bear  River  to  its  junction  with  Blorida  Pass¬ 
age  . 

10 

174 

9} 

18 

Da 

,  Up  Bear  River  to  Kilkenny  Creek . 

21 

284 

20} 

29 

Da 

Up  Noith  Newport  River  to  its  junction  with 

1  South  Newport  River . 

4 

iij 

31 

12 

Da 

1  Through  Walburg Creek  to  North  Newport  River 

6 

1  inj 

51 

14 

1  Da 

j  Through  Timmons’  River  to  Suilh  Newport  River 

4 

1  114 

3} 

12 

Da 

j  Through  Cedar  (‘reek  from  the  Sound  to  Medwny 
River  . 

J  <^4 

1 

9 

Do. 

1  Through  Johnscui’s  Creek  from  North  New|>ort 
j  River  to  Sapelo  Sound . 

j  1 

t  8 

ir.4  : 

71 

16 

1  Da 

'  Through  Moll  Clark's  River  from  North  to  South 
j  Newport  River . 

10 

174 

0} 

1  ' 

'* 

1 

i  I’" 

Sapelo  Sonntl  and  trilmtaiiea  . . 

Ill  the  entrance . 

•  18 

,  25 

174 

251 

Coast  Sitrv«-y,  1859. 

j  Through  the  Sound  to  mouth  of  Sapelo  River _ 

33 

:  40 

1  324  , 

40} 

Cwist  Survey,  1858. 

j  Through  South  Newport  River  to  its  junction 
!  with  North  Newport  . 

4 

1  11 

i  111 

1  Coast  Survey,  1867. 

^  At  the  anchorage  off  northern  end  of  Blackbeartl  i 
1  Island  .  . 1 

30 

294 

!  , 

371 

Do. 

1 

Through  Mud  RIn  er  to  Old  Teakettle  Cieek . 1 

5 

12  ! 

44  ' 

121 

Coast  Survey,  1868. 

1 

1  Through  Old  Teakettle  Creek  to  Doboy  Sound  . . . 

0 

13  ! 

54 

1.31 

Do. 

1 

Through  Mud  River  to  New  Teakettle  Creek  .... 

5 

12 

44 

131  ’ 

Do. 

Throngh  New  Te.akottlc  CriK'k  to  Dolwiy  Sound  . . 

8 

I  15 

74 

15}  : 

Da 

1  Up  Jnlientou  River  to  Broro  River .  ^ 

10 

17 

94 

171 

Coast  Survey,  18.'»8. 

Throngh  Broro  River  to  Sapelo  River . 

2 

9 

14 

91  I 

Da 

1  Up  Sapelo  River  to  mouth  of  Broro  River . 1 

13 

20 

124 

2C3  1 

Da 

n«iboy  Sound  and  tribu(arit«  ! 

Over  Bar* . 1 

1.3i 

201 

121 

211 

Coast  Pilot  and  Light¬ 

1 

At  the  anchorage  abreast  of  .Siipt  lo  Light .  | 

21 

t 

28J  , 

204 

29 

house  Board,  1878-’K2. 
Do. 

Through  the  Sound  to  abreast  of  Grassy  Point  ..' 

22| 

291  1 

22 

30} 

Coast  Survey,  1868, 

Up  Duplin  River  to  Jack’s  Hammock  . 

11 

i8i  : 

104 

19 

Do. 

Through  Beacon  Creek  to  Wolf  Crock. . 

4 

114 

34 

12 

Do. 

Up  South  River  to  Wolf  Creek  . 1 

11 

i8i  : 

104 

19 

Da 

Through  Wolf  Creek  to  Bt-acon  Crock .  i 

8 

' 

74  1 

16 

Do. 

Up  South  River  to  Little  Mud  River . i 

5 

124  ‘ 

44  1 

13 

Do 

*  Shifting  sand-bar. 
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Table  of  depths,  Atlantic  Coast — Continued. 


GEORGIA. 


1  Lea.st  water  in  channel. 

PlaocB. 

Liuiit.H  between  which  depflm  are  given. 

M, 

1 

an. 

1  Spiing  tides. 

Aulhorilie.-*, 

1  Low 

liitih 

1  I.ow 

High 

1  wuter. 

water. 

,  water. 

water. 

Fat. 

Fat. 

Fci't. 

Feet. 

T>oboj  Sound  and  tiibatarion— 

Througli  Litllo  ISIinl  River  to  Altauialia  Sound  . 

.5 

yji 

•li 

13 

Coa.st  Sui  vey.  180*8. 

Continued. 

Up  South  River  to  Rockdedundy  River . 

4i 

13 

I'o. 

Through  Rockdetlundy  to  Darien  River . 

6 

i:;i 

r.i 

14 

D... 

Up  Daiien  River  to  Darien . 

« 

i.-.i 

111 

Const  Siii  vi  y,  1872. 

Ui>  Rack  River  to  Nortlr  River . 

H 

i->i 

16 

Coast  Sjirvoy.  1808. 

Through  Rack  River  to  South  River . 

8 

15i 

Ti 

10 

Do. 

Through  Rack  River  to  Darieu  River . . 

10 

Hi 

18 

Do. 

Through  Rack  River  to  Ro<  krlediiu<lv  River . 

8 

i:.i 

10 

Do. 

Up  North  River  to  Mav  Hall  Creek  . 

10 

17i 

9i 

18 

Do. 

Through  May  liall  Creek  t  i  Darien  River . 

A 

Hi 

12 

Do. 

Up  North  River  to  Cattish  Creek  . 

8 

l.*>i 

16 

Do. 

Through  Cattish  Creek  to  D.iiien  River. . . 

4 

Hi 

3i 

12 

Do. 

From  Nru’th  River  up  Darien  River  to  Darien  . . 

8 

1.5 

Const  Survey,  1872. 

Through  New  Teakettle  Creek  to  Mud  River.  . . 

8 

1.5 

7). 

ir.j 

C«»a.st  Survey,  1868. 

Through  Old  Teakettle  Cre<‘k  to  Mini  River _ 

() 

13 

133 

Do. 

Up  Doboy  River  to  Connegan  River . 

n 

20> 

I2i 

21 

Do. 

Through  Connegan  River  to  North  River . 

8 

l-i 

10 

Do. 

Up  Doboy  River  to  JIudson’.s  Cr»‘<  k . 

i:i 

20i 

Hi 

21 

Do. 

Up  Atwood’s  Creek  to  Ray  of  Islands . 

n 

l^i 

lOi 

19 

Do. 

A.  Itmmaha  Sound  and  (ributa- 

Over  Bar*  by  ^fain  Chanin  l . 

11 

181 

lOi 

19 

Coast  SurAM  y,  1860. 

rics. 

Over  Bar*  by  Buitennilk  Channel . 

7 

Hi 

0.i 

15 

Do. 

At  anchorage  under  Litth'  Saint  Simon’s  Islanrl  . 

30 

37i 

90  i 

38 

Do. 

From  the  Sound  to  the  mouth  of  Little  Mud  River 

1.5i 

16 

Do. 

Through  the  Sound  to  mouth  of  Altamaha  River 

4 

Hi 

3i 

12 

Coa.sf  Suivev,  1872. 

Up  Altamaha  River  to  Rutler’s  Lsland . 

4 

Hi 

Do. 

Through  Wood  Cut  to  South  Altamaha  River  . . . 

4 

Hi 

12 

Do. 

Through  the  Sound  to  Buttermilk  Sound . 

0 

16i 

Pi 

17 

Do. 

Through  Buttermilk  Sound  to  junction  of  South 

Altamaha  and  Frederica  Rivers . 

8 

15i 

'^i 

16 

Do. 

Up  South  Altamaha  to  Wood  (.’ut  . 

7 

Hi 

r>i 

1.5 

Do. 

Through  Frederica  River  to  Saint  Simon’s  Sound 

8 

1-4 

10 

Do. 

Through  Mackay’s  River  to  Saint  Simon’s  Sound  . 

9 

IGi 

Pi 

17 

Do. 

0^anipton  Hirer . 

Over  Bar*  . . 

5 

ll’i 

4i 

13 

Coast  Pilot,  1877. 

Throngh  to  Frederica  River  . 

10 

; 

i>i 

18 

Coast  Survey,  1860. 

Passage  throngh  Village  Creek  to  Black  Bank 

River  . 

13 

20i 

Hi 

21 

Do. 

Through  Black  Bank  River  to  sea  . 

1  i 

Pi 

i 

9 

Do. 

Saint  Simon’s  Sound  and  trilm-  | 

Over  Bar* .  . . 

16 

23 

Hi 

234 

Coa.st  Survey.  1872, 

t»rlo«.  1 

At  the  anchorage  southwest  of  the  Liiiht-houao. . 

35  ' 

42 

34  .i 

42.i 

Coast  Survey,  lH5(>-’57. 

Through  the  Sound  to  Mouth  of  Frederica  River. 

13 

20 

12J 

204 

Do. 

Through  the  Sound  to  mouth  of  Mackay’s  River. . 

23  1 

30 

2:i 

304  j 

Const  Survey*,  1872. 

Up  Brunswick  River  to  mouth  of  Turtle  River  . . 

31 

23i 

314 

Do. 

Up  Brunswick  Riv’er  to  Brun5twick . 

9  1 

10 

1  P’4 

H  I 

Coast  Survey,  1856, 

Up  Turtle  River  to  Hermitage  Point . 

13  1 

20 

1  124 

21  1 

Coast  Survey,  185C-'57. 

Tlrough  Jekyl  Creek  to  Jek\l  Sound . 

3  1 

10 

24 

1 

Do. 

Thnmgh  Ce<lar Hammock  Creek  to  Jointcr’sCreek . 

2  ' 

0 

14  1 

10  1 

1 

Do. 

Through  Jointer’s  Creek  to  Jekyl  Sound .  . . 

2  1 

Pi 

14 

94 

Coast  Survey,  1870. 

Through  Back  River  bi  Mackay’s  River . 

4 

11 

34 

114  1 

Coa.st  Survey,  1872. 

Stfiint  Ajilrnw's  and  Jok.y]  i 

Over  Saint  Andrew’s  Bar* . 

15 

213 

144 

224  1 

Coast  Survey,  1869. 

Sonnda.  j 

At  1 1)0  anchorage  under  Little  Cumberland  Island. 

25i 

32i 

25 

323 

Coast  Survey,  1870. 

At  t  lie  anchorage  in  Jekyl  Sound  under  west  shore 

1 

1 

1 

i 

of  Jekyl  Island  . 

31i 

38i  1 

31 

383  1 

Do. 

[  Thronph  Ciiniborlainl  River  to  rnmlK-rland  Sound  j 

Hi 

13 

•'■’i  i 

i'>4  1 

Do 

!  Through  Biiek-kiln  River  to  Cuniberland  River  . 

G 

12J 

H  \ 

13§  1 

Do. 

t  Through  Jekyl  Sound  to  Jekyl  (  'reck  entnuiee  I 

18 

24J 

174  ' 

25J  1 

Do. 

sand-bar. 
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GEORGIA  AND  FLORIDA. 


! 

Least  water  in  channel 

Placet. 

Limits  between  which  depths  are  givrn.  j 

Mean. 

Spring  tides. 

Authorities. 

Low  I 

lUgh 

Low 

High 

- 

water. 

1 

water. 

water. 

water. 

Feet. 

Feet. 

Fe.  t. 

Feet. 

Saint  Andrew’s  and  Jekyl 

Through  Jekyl  Sound  to  Jointer’s  Cieek  entrance  . 

14 

20} 

13* 

21* 

Coast  Survey,  1870. 

Sou  nds— Contin  ued . 

Through  Jekyl  Sound  to  Lillie  Sjitilhi  River . 

16 

22} 

15* 

2.1* 

Do. 

Up  Lit  lie  S.itillii  River  to  Upper  Marsh  Island  . .. 

12 

18} 

n* 

19* 

Do. 

Up  Satilla  River  and  over  “The  Bulk  head’' . 

8 

14} 

71 

15* 

Do. 

CUMBERLAND  SOUND  and 

Over  Bar*  (channel  in  lfc8I) . 

U 

17 

10* 

17* 

Cuast  Survey,  1881. 

tributaries. 

Anch<»rage  m  month  of  Amelia  River  . 

30 

36 

29* 

36* 

Coast  Survey,  1855-*57. 

ThioughtheSoundtoniouthor.Saiut  M.iiy’s  River. 

25i 

31* 

25 

31} 

Do. 

Through  the  Sound  to  King’s  Bav  . 

11 

17 

10* 

17* 

Do. 

Up  Saint  Mary’s  River  to  Saint  Mary’s  . 

17 

23 

16* 

23* 

Coast  Survey,  187L 

Up  King’.s  Bay  to  Marianna  Creek . 

11 

17 

10* 

17* 

Coast  Survey,  1855-’57. 

Through  the  Sound  to  Crooked  River . 

14 

20 

13* 

20* 

Do. 

Through  the  Sound  to  junction  with  Cumberland 

■ 

River  . 

61 

121 

51 

12* 

Coast  Survey,  lR5&-’57. 

Through  the  Sound  to  mouth  of  Brick-kiln  River.. 

7 

13 

6* 

13* 

Do. 

Up  Jolly  River  (Florida)  to  Saint  Mary’s  River.. 

2 

8 

1* 

8* 

Coast  Survey.  1871. 

Up  Amelia  River  t »  Fet  uandina  . 

28 

34 

27* 

84* 

Coast  Survey,  1857. 

Up  Amelia  River  to  Lancefurd  Creek . . 

16 

22 

15* 

22* 

Do. 

Bell’s  River  from  Amelia  to  Jolly  River . 

2 

8 

1* 

8* 

Do. 

Bell’s  River  from  Amelia  to  Saint  Mary’s  River  .. 

2 

8 

1* 

8* 

Do. 

Amelia  River  to  Kingsley’s  Creek . 

14 

20 

18* 

20* 

Do. 

Through  Bangsley’s  Creek  to  South  Amelia  River. 

1 

7 

1  1 

7* 

Do. 

Kaaaan  Sonnd  and  tributaries. . 

Over  Bart  by  the  North  Channel  . 

4 

91 

31 

91 

Coast  Survey,  187L 

Over  Bart  by  the  South  Channel . 

10 

151 

9} 

15} 

Do. 

At  the  anchorage  under  western  shore  of  Amelia 

Island . 

24 

291 

23} 

29} 

Do. 

Up  South  Amelia  River  to  Alligator  Creek  . 

9 

141 

81 

14} 

Do. 

Through  South  Amelia  River  to  Cumberland  Sound 

1 

61 

1 

6} 

Do. 

Through  Alligator  Creek  to  Nassau  River . 

7 

12* 

6| 

12} 

Do. 

Up  Nassau  River  to  Sterrett’s  Creek . 

13 

181 

12} 

18} 

Do. 

Through  Sterrett’s  Creek  to  Pumpkin  Hill  Creek 

8 

81 

21 

8} 

Do. 

Up  Pumpkin  Hill  Creek  to  junction  with  Sterrett’s 

Creek . 

8 

131 

7| 

18} 

Do. 

Through  Sawpit  Creek  by  Gannison's  Cut  to  Fort 

George  Inlet . ’ . 

1 

H 

1 

61 

Coast  Survey,  1870. 

Passage  through  Back  River . 

«1 

111 

61 

121 

Coast  Survey,  187L 

Through  Horsehead  Creek  to  Alligator  Creek  ... 

«1 

111 

61 

121 

Do. 

Fort  George  Inlet . 

1  Over  Bart  . 

4 

M 

81 

9} 

Coast  Survey,  1857. 

Through  Sawpit  Creek  to  Nassau  Sound . 

1 

6 

1 

6*' 

Coast  Survey,  1870. 

1  Through  Sister’s  Creek  to  Saint  John’s  River  .... 

1 

«1 

1 

6} 

Coast  Survey,  1870. 

SAINT  JOHN’S  RIVER . 

Over  Bar^  (channel  of  1879) . 

8 

124 

7* 

12} 

Coast  Survey,  1879. 

1  To  abreast  of  Great  Marsh  Island . 

U 

181 

13* 

18} 

Coast  Survey,  1855. 

At  the  anchorage  off  Pilot-houses . 

36 

40* 

35* 

40} 

Coast  Survey,  1857. 

At  the  anchorage  at  Mayport  Mills . 

24 

28* 

23* 

28} 

Do. 

Through  the  North  Channel  to  Dames*  Point 

Light-house . 

13 

14 

121 

14} 

Coast  Survey,  1855. 

Up  to  Jacksonville . 

12 

13 

Ilf 

13} 

Do. 

From  Jacksonville  to  abreast  of  Green  Cove 

Springs . 

141 

1  151 

14 

15* 

Coast  Survey,  1876-”r7 

Up  to  wharf  at  Green  Cove  Springs . 

7 

1  8 

61 

81 

Do. 

From  Green  Cove  Springs  to  Tocoi  (terminus  of 

Saint  John’s  and  Saint  Augustine  Railroad)  .... 

10 

10} 

10 

10} 

Coast  Survey,  1878. 

From  Tocoi  to  Pilatka . 

8 

8* 

8 

8} 

Da 

Fi-om  Pilatka  to  Welaka . 

7 

No  tides. 

1)0. 

From  Wolakft  t/i  Lako  Cftorp-o _  .  _  _ 

- 

1 

Do. 

1  Through  Lake  George  and  up  to  Volusia  . 

-4 

i  . 

1 

Da 

This  bar  shiftn  so  oftt  ii  b«  <h  in  direction  and  depth  that  no  soandings  reliable  for  any  lengtb  of  time  can  be  given, 
t  Shifting  8.TU. 1-bar. 

jTbe  depths  on  these  two  bars  cannot  be  depended  on  for  any  length  of  time.  Tl»  bera  shift  couslanlly  both  in  depth  and  direclinn 
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FLORIDA. 


Places. 

Limits  between  which  depths  arc  given. 

1  Least  watoi 

- 

Mean. 

'  in  channel. 

Spring  tides. 

Anthorities. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

^  From  Volnaia  to  Lake  Monroe . 

Feet. 

Feet. 

Feet. 

Feet. 

SArKT  JOHN’S  RIVER— Con- 

8 

No  tides. 

Coast  Survey,  1878. 

^tnued. 

Through  Lake  Monroe  to  Enterprise  Wharf . 

6| 

1 

Do. 

g 

Do 

7 

Do. 

Angustino  Inlet . 

j  Over  Bar*  by  North  Channel .  ... 

n 

Hi  1 

7 

12 

Coast  Survey,  1870. 

Over  Bar*  bj'  South  Channel . 

10 

144 

04 

144 

Do. 

1 

At  tlie  anchorage  behind  North  Beach . 

26 

804 

254 

304 

Do. 

Up  to  City  Wharves . . 

1.1 

174 

121 

174 

Do. 

Through  North  River  to  Guano  River . 

18 

224 

171 

224 

Do. 

1 

Throngh  North  River  to  Cooper’s  Landing . 

6* 

lOf 

6 

11 

Do. 

i  Up  Guano  River  to  “Big  Sand-biU’’  (triangnla-  1 

I  tion  point  of  Coast  Survey)  . . 

5 

94 

44 

»4 

Do. 

I  Up  Matanzas  River  to  Sau  Sebastian  River . 

14 

184 

134 

184 

Do. 

'  Through  Matanzas  River  to  l^fatanzas  Inlet - 

2 

«4 

li 

64 

Do. 

I  Up  San  St-bastian  River  to  the  Town  Wharf . 

6i 

lOj 

6 

11 

Do. 

5 

74 

4| 

71 

Up  Halifax  River  to  Pelican  Island . 

6 

64 

64 

Coast  Survey,  1874. 

Up  Halifax  River  to  abreast  of  Daytona . 

4i 

5 

44 

64 

Do. 

Lp  Halifax  River  toils  head . 

2 

24 

2 

21 

Do. 

From  Halifax  River  throngh  Narrows  to  Rose  Bay 

1 

H 

1 

14 

Do. 

From  DaHfa.x  River  through  Nanows  to  Strick- 

land  Bay  . 

U 

2 

14 

24 

Do. 

From  Halifax  River  through  Narrows  to  Turn- 

bull  Bay . 

u 

2 

14 

24 

Do 

Up  Hillsborough  River  from  the  In’et  to  abrca.sr 

of  New  Smyrna .  . 

8 

11 

71 

.  114 

Do. 

Through  Mo.«quito  Lagoon  to  Turtle  Mound . 

4 

44 

4 

44 

C6aBt  Survey,  1875. 

Through  Mosquito  Lagoon  to  Swift’s  Wharf . 

24 

21 

24 

21 

Do. 

Through  Mosqnito  Lagoon  to  abreast  of  Boat- 

house  Wharf . . 

3 

34 

3 

34 

Do. 

Haulover  Canal  to  Indian  River . 

1 

14  1 

1 

14 

Do. 

RItat . 

From  Haulover  Canal  to  Arantia . . . 

2 

No  tides. 

Coast  Survey,  1875-’77. 

2 

1 . 

Do. 

24 

Do. 

2 

1  Do. 

2 

Do. 

64 

Do. 

04 

Do. 

104 

1  i 

Do. 

G] 

. 1 

Coast  Sarvey,  1878. 

64 

Do. 

34 

1 

Coast  Survey,  1881. 

"a 

31 

Do. 

1 

Coast  Survey,  1881-'82. 

5  1 

Coast  Survey,  1882. 

From  .abreast  of  Ronnd  Island  to  Inlet . 

5  1 

H 

5  1 

i  64 

To. 

Throngh  Inlet,  to  Saa  . . . 

7 

94 

Coast  Survey,  I  81. 

Blver .  . ' 

1  From  entrance  (opposite  Elbow  Creek)  to  Buck 

1  , 

Point . 

No  tides.  | 

Coast  Survey,  1875-’77. 

From  Bfir.lc  Point  to  nbreast  of  Homo  Point. . 

1 

1 

Do. 

1 

From  abreast  of  Home  Point  to  head  of  river  at 

i 

1 

1  . ^ 

1 

1 

BAnAnA  Creek .  . 

2 

Do. 

1 

Thmnirh  PaneTiA  t'^reek  to  TntliAn  Piver 

1  1 

Do. 

'  Anchorage  in  Now-Found  Harbor . 

64  1 

Do. 

*  Tb©  depths  on  these  two  bars  cannot  be  depended  on  for  any  length  of  time.  The  bars  shift  con8taDtl3'  both  111  depth  and  direction. 
f  Sbi/^hBfC  sand-bar. 
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Table  of  depths^  Atlantic  CocutU 


Limits  between  which  depths  sre  given. 


Banana  Kiver — Continued _ ^  At  am  borage  under  Cape  Canaveral . 

Indian  River  Inlet .  Over  Bar*  by  the  Northom  entrance . . 

I  Over  Bay*  by  Ibe  Southern  entrance . 

Key  Biscayne  Bay .  Over  Bar*  at  Bi‘ar’8  Cut . 

I  Over  Bar*  to  Buoy  No.  2,  Main  Chanm-l  through 
I  Reef  Passage  miles  southeast  of  Cape  Florida 
I  Over  Bar  by  Main  entrance,  to  Red  Buoy  No.  2  . . . ' 
[  From  Red  Buoy  No,  2  through  North  Channel 

(close  to  Cape  Florida) . 

Fiom  Red  Buoy  No.  2  tbiough  South  Channel  . . . 

I  Up  the  Bay  to  abreast  of  Fort  Dallas . 

I  Through  Ca's-ir’s  Creek  belwet  n  Elliott’s  and  Old 

'  Rho<le8’  Keys . 

HAWK  CHANNEL  (iumde  The  Reef  toward  Soldier’s  Key . , . | 

Florida  Reefs).  Main  entrance  from  abreast  of  Virginia  Key  to  | 

Soldier  Key .  . 

From  abreast  of  Soldier  Key  to  Cai^sar’s  Creek 

Bank  . ; . 

Lecar6  Anchorage : 

I  In  entrance  from  north wani . 

I  Eutering  north  of  Triumph  Reef . 

j  Entering  south  of  Triumph  Reef . 

I  At  the  anehoiago  . 

I  From  Hawk  Channel  to  the  anchorage . 

j  From  abreast  of  Ciesar’s  Creek  Bank  to  Alligator 

Reef  Light  house . 

I  Turtle  Harbor : 

I  Entering  IVom  sea . 

I  Entering  from  Hawk  Channel . 

I  At  the  anchorage . 

I  From  abieast  of  Alligator  Reef  to  Long  Key  .... 
j  From  abreast  of  Long  Key  to  "East  Washer*  ' 


KEY  WEST  HARBOR  . 


From  abreast  of  East  Washerwoman  to  "  Wwt 

Washerwoman  ’’  — .  . 

From  abreast  of  West  Washerwoman  to  Key 

West  entrance  . 

Through  the  Southwest  Channel  from  Key  West 

to  Boca  Grande  Key . 

Cofldn’s  Patches :  In  entrance  . 

Coffin’s  Patches :  At  the  anchorage . 

Bahia  Honda  Harbor:  In  entrance . 

Bahia  Honda  Harbor:  At  the  anchorage . 

In  entrance  to  New-Found  Harbor . 

At  anchorage  in  New-Found  Harbor . 

Pje’s  Harbor;  In  entrance  . . 

Pye’s  Harbor:  At  the  anchorage . 

Through  the  East  Channel  to  Whitehead’s  Point. 
Through  the  Main  Ship  Channel  to  Whitehead's 

Point  . 

Through  Rook  Key  Channel  to  Whitehead’s  Point. 
Through  Sand  Key  Channel  to  Whitehead’s  Point. 
Through  the  Southwest  Channel  to  Whitehead's 

Point  . .  .  . 

Through  the  West  Channel  to  Whitehead’s  Point 
*  Shifting  sand-bar. 
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Table  of  depths,  Atlantic  Coast — Continued. 

FLORIDA. 


Least  M-atcr  in  choDnel. 


Placea 

1  Limits  between  which  depths  arc  given. 

1  Mean. 

Spring  tides. 

Authorities. 

1 

Low 

water. 

High 

1  water. 

1  1 

Low 

1  water. 

1 

High 

water. 

• 

Feet. 

Feet 

Feet. 

KEY  WBST  HARBOR— Con- 

From  abreast  of  Whitehead’s  Point  to  Key  West 
City . 

22J 

23i 

22} 

Feet  j 
24  1 

Coast  Survey,  1851-’62. 

At  the  anchorage  off  Lazaretto . 

30 

3li 

30 

31} 

Do. 

At  the  anchorage  in  Man-o'-war  Harbor . 

24 

25J 

24 

25} 

Do. 

At  the  anchorage  near  Northwest  Pasliago  Light¬ 
house  .  . 

20 

2IJ 

20 

21} 

Do. 

j 

Through  the  Northwest  Passage  to  abreast  of  tho 
Light-house . 

17 

m 

17 

18} 

Coast  Survey,  1873. 

Through  the  Northwest  Passage  to  tho  Gulf  of 
Mexico . 1 

12 

13§ 

12 

13} 

Do. 

Toi-toK»*  Harbor ...  . 

Thi-ough  the  Southeast  Channel . . . 

45 

4Ci 

45 

46} 

Coast  Survey,  1867-75. 

i 

Through  tho  Southwest  Channel  to  Bird  Key 
Harbor . . 

10 

20i 

10 

20} 

Do. 

1 

1 

Thniugh  tlio  Northwest  Channel  to  Bird  Key 
Harbor . 

42 

43i 

42 

43} 

Do. 

At  tho  anchorage  in  North  Key  Harbor  . | 

33 

34i 

33  i 

34} 

Coast  Survey,  1876. 

In  the  entrance  to  Bird  Key  Harbor,  cast  of  Fort 
Jefferson . ' 

22i 

23} 

1 

22}  1 

24 

Coast  Survey,  1873. 

In  tho  entrance  to  Bird  Key  Harbor,  west  of  Fort 
Jefferson  . . 

36 

37} 

36  1 

37} 

Do. 

At  the  anchorage  in  Bird  Key  Harbor . 

80 

31} 

31} 

Do. 

GULF  COAST. 

FLORIDA. 


_ _ CTasrloe  Bay  (Caloosa  En- 

'  From  tho  entrance  up  to  Punta  Rosa . 

7 

61 

Coast  Survey,  1866- '67. 

trsLOoe)- 

At  the  anchorage  under  Sanibcl  Island . 

21 

22} 

20} 

22} 

Do. 

1  At  tho  aneborugo  off  Punta  Rasa . 

21 

22} 

20} 

22} 

Do. 

j  To  abreast  of  Middle  Point  . 

13 

'  14} 

12} 

14} 

Do. 

1  Up  tho  Bay  to  abreast  of  Sword  Point . 

7 

0} 

8} 

Do. 

Through  to  Matanzas  Pass . 

11 

i-’i 

10} 

12} 

Do. 

1  From  Punta  Rasa  to  mouth  of  Caloosa  River . 

6} 

H 

0} 

8} 

Do. 

C:iBasrlott«  Harbor . 

Entrance  through  Boca  Grande . 

18} 

1 

18 

104 

Coast  Survey.  186;i. 

At  tho  anchorage  inside . 

16 

! 

15} 

17} 

Do. 

Through  to  Puntir  Blanco . 

7 

1  8 

C} 

8} 

Do. 

At  anebongo  under  Gosparilla  Island  . 

27 

28 

26} 

28} 

Do. 

BAY . 

Through  Passage  Key  Inlet* . 

10 

114 

n 

12} 

Coast  Survey,  lh75. 

Through  Southwest  Channel . 

1  16 

17} 

15} 

18} 

Do. 

Through  North  Channel  . 

21 

22} 

20} 

23»  1 

Do. 

Through  Pass  h  Grille  to  Boca  Ceiga  Bay . 

7 

84 

6J 

94 

Coast  Survey,  1873-76. 

1 

At  anchorage  under  Mullet  Key . . 

21 

22} 

20} 

23} 

Do. 

At  anchorage  under  Western  Shore  of  Egmont 

Key . 

0 

1  10} 

8} 

114 

Do. 

At  anchorage  under  N«  rthem  Shore  of  Anna 

Maria  or  Palin  Key . 

10 

114 

n 

124 

Do. 

Up  the  Bay  to  Point  Pinelos  . . 

21 

22} 

20} 

23} 

Do. 

1 

At  anchorage  in  Boca  Ceiga  Bay .  . 

10 

20} 

18} 

21} 

Do. 

1 

Through  Biica  Ceiga  Bay  to  Tampa  Bay . 

8 

5} 

9 

Do. 

1 

Through  Sarasota  Pass  to  Palmasola  Bay . . 

1  3} 

5 

3} 

6 

Coast  Survey,  1875. 

At  the  anchorage  in  PalmasoKa  Buy . . . . 

1  9 

10}  1 

8} 

114 

I  Do. 

Up  Manatee  River  to  abreast  of  Palmetto  Landing. 

8 

»4 

7} 

104 

1  Coast  Surrey,  1873. 

At  tho  Lauding . 

5} 

7 

64 

8 

Do. 

1 

Up  Manatee  River  to  abreast  of  Manatee  Landing. 

H 

7 

6} 

8 

Do. 

At  the  Landing  . - . 

H 

7 

6} 

8 

Do. 

*  Shifting  bar. 
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Table  of  depth*,  Oulf  Coast — Continaed. 


FJX)KIDA. 


Plac««. 


TAMPA  BAY— Contijiued 


Boca  Ceiga  Bay . 


Clearwater  Uarbor  . 


Wacasaaaaa  Bay . 


CEDAR  KEYS 


Ocilla  River  ... 
Apalachee  Bay 


Least  water  in  channeL 

LtmiU  between  which  depths  are  given. 

Mean. 

Spring  tides. 

Authui  iUea. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

* 

FeeL 

Fest. 

Feet. 

Feet. 

Entrance  to  Terraceia  Bay . 

4* 

6 

4* 

7 

Coast  Survey,  1875. 

At  anchora;:e  in  Terracc  ia  Bay . 

Up  the  Bay  to  Its  Junction  with  Old  Tampa  and 

8 

H 

7| 

10* 

Do. 

niUsboro  Bays . 

Through  Hillsboro  Bay  and  up  to  Tampa  wharves 

19 

20* 

18| 

21* 

Coast  Survey,  1876. 

(Oillsboro  River) . 

5 

4* 

7* 

Do. 

Up  Old  Tampa  Bay  to  its  head  at  De  Soto  Bayou. 

7* 

9 

6* 

10 

Coast  Survey.  1875. 

Entrance  from  T ampa  Bay . 

6* 

8 

8* 

9 

Cosst  Survey,  1873. 

Entrance  through  Pass  h  Grille  . 

7 

«1 

0* 

Da 

Through  Blind  PaRS  to  the  Bay . 

2 

3* 

I* 

4* 

Do. 

Passage  through  John’s  Pass . 

8 

6* 

9 

Da 

Entrance  by  Indian  Pass .  . 

Passage  through  The  Narrows  to  Clearwater 

2 

4 

3 

Do 

Harbor . 

* 

2 

* 

8 

Da 

Entrance  through  Little  Pass . 

a 

6 

34 

8 

Da 

Over  Inner  Flats . 

3 

44 

2| 

8* 

Do. 

Through  the  harbor  to  The  Narrows  . 

4 

2 

4 

8 

Do. 

Through  the  harbor  to  Big  Pass  Channel  . 

3 

44 

2* 

8* 

Do. 

Entrance  through  Big  Pass .  . 

8 

H 

7* 

lOt 

Do. 

Up  the  harbor  to  Clearwater  Bluff . 

6 

c* 

4* 

7* 

Do. 

At  the  anchorage  below  Little  Pass . 

0* 

8 

6* 

9 

Do. 

Channel  into  the  harbor . 

6 

84 

8* 

«1 

Coast  Survey,  18:4>-  67 

At  the  anchorage  in  Waccasassa  Harbor  . 

9 

11 

8* 

11* 

Da 

Up  the  Boy  to  Grassy  Point . 

3 

84 

2| 

51 

Da 

Through  to  Oyster  Bay . 

64 

3| 

«l 

Do. 

Sea-Horse  Key  Channel  to  Railroad  Wharf  . 

9 

114 

n 

HI 

Coast  Survey,  lb6u.  ’71. 

Through  North  Key  Channel  to  Railroad  Wharf  .1 

8 

8* 

8* 

Da 

Through  Northwest  Channel  to  Railroad  Wharf.. 
At  the  anchorage  between  Depot  Kiyr  and  Rail- 

0 

84 

81 

81 

Do. 

rood  Wharf . 

16 

184 

15| 

18* 

Da 

In  Steinhatchie  River . 

3 

84 

2| 

81 

Coast  Survey.  1875. 

In  the  entrance . 

3* 

6 

3* 

«4 

Da 

Through  the  Bay  to  mouth  of  Saint  Mark’s  River. 

9 

114 

81 

11* 

Coast  Survey.  1876. 

Across  the  Bay  to  mouth  of  Ocklockonee  Bay .... 

6i 

8J 

6 

0  1 

1  Da 

At  the  anchorage  off  Shell  Point . 

Entrance  to  Saint  Mark’s  River  over  the  **  Devil’s  ' 

13 

154 

121 

15* 

Do. 

Elbow” . 

Up  Saint  Mark’s  River  to  the  village  of  Saint 

81 

6* 

H 

Coast  Survey,  1875. 

Murk’s . 

7 

9* 

61 

H 

Do. 

Up  the  river  from  Devil’s  Elbow  to  Hunting  Bayou . 

12* 

14| 

12* 

18* 

Do. 

At  the  anchorage  below  the  Devil’s  Elbow . 

12 

14i 

11* 

14* 

Do. 

Entrance  to  East  River . 

8 

10* 

71 

10* 

Do. 

Up  East  River  to  Denham’s  Bayou . 

Entrance  from  Apalachee  Bay  to  Oyster  Bay,  by 

1 

8* 

* 

3* 

Do. 

the  East  Channel . 

6* 

6* 

H 

Coast  Sur\-ey,  1876. 

Entrance  to  same  bay  by  West  Channel . 

8| 

6* 

9* 

Da 

At  the  anchorage  off  Piney  Island . 

Passage  between  Piney  and  Porter’s  Islands  into 

11 

13* 

101 

18* 

Da 

Dickson's  Bay . 

1 

8* 

1 

8* 

Da 

At  anchorage  in  Dickson’s  Bay  . 

7 

H 

H 

9* 

Da 

From  Dickson’s  Bay  to  entrance  to  King's  Bay  . . . 

3 

8* 

2* 

I  ^ 

Da 

At  anchorage  in  King’s  Bay  .  . 

From  Apalachee  Bay  to  entrance  to  Ocklockonee 

6 

«* 

81 

1  8* 

1 

Da 

Bay . 

«4 

8t 

6 

9 

Da 

At  the  anchorage  between  Upper  and  Lower  Ban 

9 

lU 

H 

11* 

Da 

Over  the  Upper  Bar . 

4 

6 

H 

7 

Da 

Through  the  Bay  to  Ookloekonee  Biw. . . . 

7 

• 

<1 

10 

Da 
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PlMM. 


^i»ax-achicola  bay  . 


V  inceni’t  Sound . 


Baj . 


Table  of  depths^  Gulf  Coast — Coutimied. 

FLORIDA. 


Jk.  palttobea  Bay— Continusd 
0«orge*a  Sound . 


Limits  between  which  depths  are  given. 

Least  wate 

Mean. 

in  channel 

Spring  tides. 

Authorities. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

Feet 

Feet 

Feet 

Feet 

Up  Ocklockonee  River  to  northern  end  of  Thom’s 

Island . 

n 

13 

lOj 

14 

Coast  Survey,  1876 

Entrance  to  the  Sound  by  Dog  Island  Channel. . . . 

13 

14* 

12* 

14* 

Coast  Survey,  1872. 

At  the  anchorage  in  Pilot’s  Cove  . 

21 

22* 

■.>0} 

22* 

Do. 

Entrance  to  the  Sound  through  East  Pass  . .  — 

15* 

IGi 

15* 

17* 

Coast  Survey,  1858. 

At  anchorage  under  Saint  George’s  Island . 

15 

IC* 

14* 

1C* 

Do. 

At  anchorage  between  the  west  end  of  Dog  Island 

and  Crooked  River . 

19 

20* 

18* 

20* 

Do. 

Over  the  Bar  and  in  the  entrance  to  Crooked 

River  by  the  East  Channel  . 

4 

5* 

3* 

5* 

Do. 

1  Into  Crooked  River  bj’  the  West  Channel . 

3 

4* 

2* 

4* 

Do. 

1  Through  Crooked  River  to  Ocklockonee  River  .. 

2 

3* 

1* 

3* 

Coast  Surrey,  1878. 

1  Through  the  Sound  from  Dog  Island  Channel  to 

I  East  Pass  . 

15 

16* 

14* 

1C* 

Coast  Survey,  1858,  '71 

1  Through  the  Sound  fiom  abreast  of  East  Pass  to 

“  The  Bulkhead  ” . 

7 

8* 

6* 

8* 

Do. 

Over  the  Bulkhead  to  Apalachicola  Bay . 

G 

7* 

6* 

7* 

Coast  Survey,  1871. 

At  anchorage  in  “The  Gap’’  (Saint  George’s  Island) 

11 

12* 

10* 

1’2* 

Coast  Survey,  1858. 

In  entrance  to  Alligator  Harbor  . 

7 

8* 

6* 

8* 

Coast  Survey,  1871. 

Over  Inside  Flats  . 

5 

c* 

4* 

6* 

Do. 

At  the  anchorage  . 

OJ 

n 

6* 

8* 

Do. 

.  Entnincoover  Bulkhead  from  Saint  George's  Sound 

r{ 

7* 

5* 

71 

Do. 

Through  Now  Inlet*  to  tho  Bay  . 

7 

8 

6* 

8* 

Coast  Survey,  1873. 

Entrance,  through  Sand  Island  Pass . 

1 

2 

* 

2* 

Coast  Survey,  1860. 

Main  entrance,  through  West  Pass* . 

15 

15i 

15 

15* 

Coast  Survey,  1875. 

1  At  lower  anchorage  under  Saint  George’s  I.<tland . . 

18 

m 

18 

18* 

Coast  Survey,  1856. 

Through  the  Bay  from  the  Bulkhead  to  entrance 

to  Saint  Vincent’s  Sound  . . 

7 

7i 

7 

7* 

Do. 

In  entrance  to  Saint  Vincent’s  Sound  . 

5 

5 

'  5* 

Do. 

From  the  Bulkhead  to  East  Bay . 

5 

5 

5* 

Coast  Survey,  1860. 

Across  the  Bay  from  tho  Bulkhead  to  Apalachi¬ 

1 

cola  entrance . 

7 

7| 

7 

7* 

Coast  Surv*ey,  1856. 

At  upper  anchorage . . 

10 

10* 

10 

10* 

Do. 

From  West  Pass  to  East  Bav . 

6 

!  6* 

6 

Coast  Survey.  1860. 

Up  East  Bay  to  its  head . . 

5 

5* 

6 

' 

Do. 

From  West  Pass  to  Apalachicola  entrance . 

7 

7* 

7 

1  '  7* 

Coast  Survey,  1856-’6t. 

Up  Apalachicola  River  to  the  Town  Wharves  by 

1 

the  Straight  Channel . 

4 

4* 

4 

4* 

Do. 

Up  Apalachicola  River  to  Town  Wharves  by 

1 

1 

Crooked  Channel . 1 

4  1 

4* 

4 

4* 

Do. 

-  Entrance  from  Apalachicola  Bay . 

5 

5} 

Coast  Survey,  1874, 

Entrance  through  Indian  Passt . 

7 

7* 

1 

Coast  Survey,  1874-'7A 

Through  the  Sound  from  Apalachicola  Bay  to 

1 

1  Indian  Pass . 

4 

4* 

Coast  Survey,  1875. 

!  At  eastern  anchorage  abreast  of  Saint  Vincent’s 

I  Point  . 

8 

8| 

Const  Survey,  1874. 

At  western  anchorage  under  North  Shore  of  Saint 

1 

'  Vincent’s  Island,  near  Indian  Pass . 

0 

9* 

Do. 

In  tho  entrance . 

20* 

18* 

20* 

Coast  Survey,  1875. 

1  Up  tho  Bay  to  abreast  of  Saint  Joseph’s . 

28 

29* 

27* 

29* 

Do. 

At  the  anchorage  off  Saint  Joseph’s . 

28 

29*  1 

27* 

20* 

1  Do. 

1  At  the  anchorage  in  Eagle  Harbor  . . I 

1 

22* 

20* 

22* 

Do. 

Entrance  by  Main  Ship  Channel  t{ . ' 

6* 

8 

6* 

8* 

;  Coast  Survey,  1877. 

1  Entrance  by  Beach  Channel  . 

9* 

7* 

9* 

Do. 

i  Over  Inner  Bar .  j 

1  ^ 

9* 

7* 

9* 

1  Do. 

At  anchorage  under  North  Shore  of  Crooked  Island' 

10  1 

20*  1 

1  18*  1 

20* 

1  Do. 

*  ShifUiig  hat. 

Ex.  29 - 2G 


f  Shifting  channel. 


j  This  is  the  only  channel  buoyed. 
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FLORIDA. 


Least  water  in  channel. 


Places. 

Limits  between  which  depths  are  given. 

Mean. 

Spring  tides. 

Authoritiea. 

Low 

water. 

Hish 
'  water. 

|- 

Low 

water. 

High 

water. 

Feet. 

Feet. 

Feet 

FmL 

Saint  Andrew’s  Sound -Con- 

At  upper  anchorage  near  bead  of  the  Sound . 

10 

20* 

18| 

20* 

Coast  Survey,  1877. 

tinned. 

At  anchorage  under  North  Shore  of  Hurricane 

Island  (Passage leading  to  Saint  Andrew’s  Bay). 

19* 

21 

19* 

21* 

1  Do. 

Up  Saint  Andrew’s  Sound  to  mouth  of  Wild  Goose 

1 

1 

Lagoon . 

6 

7* 

61 

71 

1  Do. 

PaMSge  to  Saint  Andrew's  Bay . 

10 

lift 

»1 

111 

Do. 

17 

184 

161 

181 

Across  Inner  Bar  (abreast  of  Hurricane  Island) . . 

10 

17ft 

161 

171 

1  Do. 

At  the  anchorage  off  Davis’  Point . 

21 

1 

20| 

22* 

!  Do. 

At  the  anchorage  off  Courtney's  Point . 

24 

25* 

23i 

26* 

1  Do. 

From  the  Bar  through  the  North  Channel . 

10 

lift 

91 

111 

Do. 

Up  the  Bay  to  Red-fish  Point  (entrance  to  East 

Bay) . 

20 

:  21* 

m 

21* 

Do. 

Up  East  Bay  from  entrance  to  East  Point . 

2* 

23* 

20J 

22* 

Coast  Survey.  ISTO-TI. 

From  abreast  of  East  Point  to  Last  Point . 

13* 

15 

12* 

1-4 

Do. 

From  abreast  of  Last  Point  to  Harrison’s  Bayou 

!  « 

7| 

5 

8 

Do. 

From  abreast  of  Last  Point  to  Wetappo  River. . . . 

!  8 

1  4ft 

21 

4* 

1  Da 

i 

Through  the  bay  from  Davis’  Point  to  Dyer's 

; 

1 

Point  (Junction  with  North  and  West  Bays)  . . . 

22* 

1  24 

22* 

24* 

Do. 

1  From  Dyer’s  Point  to  North  Bay  Point . ' 

1  25* 

1  27 

25* 

27*  ! 

Do. 

Up  North  Bay  to  Bull  Point . 

12* 

12* 

>«*  i 

Do. 

From  abreast  of  Bull  Point  to  Williams’  Bayou  . 

1  6* 

1  8 

6* 

8* 

Do. 

From  abreast  of  Williams’  Bayou  to  Head  of  the 

Bay  . ' 

^  4 

3*  1 

6* 

Da 

In  the  entrance  to  West  Bay . 

!  24 

1  23* 

23| 

25* 

Do. 

Up  West  Bay  from  middle  of  entrance  to  Crane 

1 

1 

]  Point .  . I 

13 

14* 

m  1 

14* 

Da 

'  From  abreast  of  Crane  Point  to  Head  of  the  Bay . . 

8 

6* 

8* 

Da 

In  entrance  to  Burnt  Mill  Creek . 

10 

11* 

»1 

111 

Do. 

At  the  anchorage  In  Burnt  Mill  Creek . | 

7 

H 

«1 

81 

Da 

j 

In  entrance  to  West  Bay  Creek . 

1  ^ 

7| 

0 

8 

Da 

At  anchorage  off  Crane  Point  . 

13. 

14* 

121 

14* 

Da 

1 

At  anchorage  in  South  Bight  at  Head  of  Bay . 

10  , 

11* 

»i 

Do. 

CHOCTAWHATCHBE  BAY  j 

In  entrance  through  East  Pass  * . 

7* 

8* 

7  1 

9 

Coast  Survey,  1871. 

and  tributaries.  I 

Through  The  Narrows .  . 

5 

0 

4ft 

6* 

Do. 

i 

At  the  anchorage  between  Cobb’s  Point  and  Black 

Point . 

83 

34 

32ft 

84* 

Do. 

Up  the  bay  fhim  Cobb's  Point  to  Four-Mile  Point 

22* 

23* 

22 

24 

Do. 

From  abreast  of  Four-Mile  Point  to  Western  Head 

of  the  Bay  .  . . . 

9 

10 

81 

10* 

Do. 

From  East  Pass  to  West  End  of  bay  at  Five-Mile 

Bayou  . 

0 

7 

61 

7ft 

Coast  Survey,  1872 

Up  Five  Mile  Bayou  to  its  Head . 

13 

14 

121 

14ft 

Coast  Survey,  1871 

At  anchorage  in  Bavou . 

2.5* 

26* 

25* 

27 

Do. 

!  Up  Gamier’s  Bayou  to  its  Head  . .  . . 

8  ‘ 

0  ' 

71 

9ft 

Do. 

1  Up  Gamier's  Bayou  to  Little  Bayou . * 

2^  1 

25 

23* 

25* 

Do. 

Up  tramier's  Bayou  to  Nijger  Bayou . 

22*  1 

23* 

22* 

24 

Da 

In  Llttlo  Bayou  to  its  Hea<l . 

7  1 

8 

6* 

8ft  1 

Da 

In  Don's  Bavon  to  its  Hea^l . j 

0 

10 

81 

10*  1 

Do. 

At  the  anchorage  in  Gamier's  Bayou . 

25* 

20* 

25* 

27  j 

Da 

At  the  anchorage  in  Cumraings'  Cove . 

21 

22 

20* 

22ft 

Da 

In  the  entrance  to  Joe’s  Bayou . | 

3 

4 

2* 

4ft 

Oast  Survey,  1871. 

At  the  anchorage  in  Joe’s  Bayou . 

18 

14 

12* 

14ft 

Da 

^  In  Boggy  Bayou,  at  the  anchorage . | 

18 

19 

17* 

19* 

Da 

'  To  Head  of  Bayou . . 

A 

7 

6ft 

7* 

!  Da 

Rocky  Bayou  to  its  Head .  .  . 

0 

7 

6ft 

7ft 

1 

'  At  the  anchorage  in  Bayou . 

10* 

i  20ft 

19 

21 

1  Do. 

*  Shifting  cbaimol. 
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Table  of  depths,  Gulf  Coast — Continued. 

FLORIDA  AXD  ALABAMA. 


Least  water  in  clianneL 


- 1 

Mean. 

Spring 

tides.  1 

Places.  Limits  bt'tween  which  depths  are  pvon. 

1 

i 

T.ow 

High 

Low' 

High  j 

water. 

wMicr. 

water. 

water.  1 

1 

'  i 

Feet. 

Feet, 

Feet. 

Feet 

CFIOCTAWllATCnEE  BAY  Tlojiiown  Bayou  to  its  Ile^id . 

0 

7 

74 

and  tributarlee — Continued.  At  anchorage  in  Bayou . 

11 

12 

m 

124  1 

1  At  entmnco  to  Bavou .  .  . j 

If.i 

ITi 

IG 

18  i 

Eutranro  to  "  The  Ba.siu  ” . . , 

3 

4 

'21 

I 

1  Ancliorago  in  “The  Basin  ” . 

6 

7 

•'■>4 

74 

1  Alnqua  Bayou  to  its  Head . 

5 

6 

44 

64 

Entrance  to  Bayou  . 1 

5 

0 

44 

04  1 

1  La  Grange  Bavou  to  Its  ITead .  . j 

3 

4 

44 

I  At  entrance  to  Bavou . , 

8,i 

9i 

Pi 

10 

1  Into  Four-Mile  Creek . 

5 

6 

4i 

64  1 

j  Up  Foui-Mile  Creek  to  “  The  Divide” . 

D 

10 

Pi 

104 

1  Jolly  Bay  to  its  Head  . . . 

4 

5 

31 

54  ' 

i  At  entrance  to  Bay . 

n 

Pi 

7 

0 

i  Black  Creek  :  at  the  entrance . 

0 

7 

I 

1  Up  the  creek  to  Mouth  of  Mitchell's  Bivi  r . 

9 

10 

P4 

104  ! 

Bl.ack  Creek  to  Bussian  Cut-otr  . 

9i 

8 

For  One-and-a-half  Miles  above  the  Cut-off . 

10 

11 

94 

114 

1  At  the  eiitianci'  to  Mitchell’s  Biver .  . 

9 

10 

P4 

104 

Up  the  Biver  to  Bu.ssian  Cut-off . 

11 

12 

104 

124 

.  From  Bu.ssian  Cut-off  to  Idvo-Oak  Cut-off . 

10 

11 

9i 

114  , 

Through  Bussian  Cut  off  to  Black  Creek . 

9 

10 

Pi 

104 

Through  Live  Oak  Cut-off  to  Choetawhatchee 

J 

8 

6J 

84 

Fnira  Live-Oak  Cut-off  to  junction  of  Mitchell's 

* 

River  with  the  Chocfcrwhatchce  . . 

9 

10 

Pi 

104  ; 

j  Entrance  to  Xancy’s  Gut . 

2 

1  4  - 

Through  the  Gut  to  Mitchell’s  Biver  . .  . 

1  8i 

7 

'  9 

i  Entrance  to  Indian  River . . 

; 

3 

5 

j  To  Junction  of  Indian  Biver  with  Jones’  Creek  . . 

0 

10 

1  8J 

104 

1  To  junction  of  Indian  River  with  Choctiiwhatchee 

River .  . 

, 

lOi 

04 

11 

!  Up  Jones’  Creek  to^its  Head . 

10 

1  11 

9i 

1  114 

j  Entrance  to  Cypre.ss-Top  Biver . 

4 

5 

34 

1 

Through  the  River  to  Indian  River  . 

6 

7 

54 

74 

1  Entrance  to  Choetawhatchee  River  through 

Straight  River  of  the  Delta  . 

1  ^ 

4 

i  24 

'  44 

Entrance  to  same  River  through  Middle  River  of 

1 

1  i 

the  Delta . . 

1  3 

4 

24 

1 

Entrance  to  same  River  through  First  River  of 

j  the  Delta . . . 

2J 

1 

!  ^ 

1  4 

Up  Choetawhatchee  River  to  junction  with  In- 

1  dian  River . 

11 

i 

104 

124 

From  Indian  River  to  Live-Oak  Cut-off . 

'  15i 

1  1^ 

16 

From  Live-Oak  Cu^off  to  junction  with  Mitchell’s 

i 

River  . 

15 

16 

14i 

!  164  ' 

Peach  Creek,  entrance  to . . 

6i 

"4 

8 

1  8  1 

Up  the  Creek  to  Tucker’s  B.oyou . . 

7 

8 

64 

^4 

Sound  .  Entrance  by  Main  Channel  (Pensacola  Bay) . 

19 

20 

184 

1  204 

Entrance  by  Narrows  from  Choetawhatchee  Bay. 

5 

8 

44 

i  64 

From  Pensacola  entrance  to  Door  Point  . . . 

19 

20 

;  184 

1  204 

F'rom  Doer  Point  to  Two  Points . . . 

17 

18 

1  104 

184 

From  Two  Points  to  Manatee  Point  (entrance  to 

'  Narrows) .  . 

0 

7 

54 

74 

From  abreast  of  Deer  Point  to  Pensacola  Wharves 

8 

9 

7i 

94  1 

1  At  the  anchorage  in  I'ishing  B»  nd  . 

1  18 

17 

i  15J 

174  ' 

Authoiit  ies. 


Coast  Survey,  187_’. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Coast  Survey,  1858. 
Coast  Siirv’oy,  1871. 
Coast  Survey,  1858. 
Coast  Survey,  1871. 

Do. 

Coast  Survey,  1800. 
Coast  Survey,  1856 
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FLORIDA,  ALABAMA,  AXD  MISSISSIPPI. 


PlAoea 

Limits  between  which  depths  are  given. 

Li^ast  water 

Mean. 

in  channeL 

Spring  tides. 

Anthoritieo. 

l.,ow 

water. 

fligh 

water. 

Low 

water. 

High 

water. 

reft. 

Feet. 

Feet. 

Feet, 

PENSACOLA  BAT  and  tri- 

Entrance  by  Main  Cl;annel  . 

201 

19* 

21 

Coast  Survey,  1856. 

butnrica. 

From  entrance  to  Deer  Point  . 

19 

20 

18* 

20* 

Do. 

Up  to  anchora'jo  off  Wariington  Nnvj-.yard . 

80 

81 

29* 

31* 

Coast  Survey,  1860. 

At  anchonige  off  theNavv-yanl . 

33 

34 

32* 

341 

Do. 

Up  the  Bay  to  Pensacola  . . 

30 

31 

29* 

311 

Do. 

, 

At  anchorage  off  Pensacola . 

22J 

231 

22 

24 

Da 

Up  the  Bay  to  entrance  to  East  Bay  . 

lOi 

20* 

18* 

21* 

Do. 

Throu^ih  East  Bay  to  I'.scribano  Point  (entrain  e 

!  to  Bla<  kwater  B.iv) . . 

H 

91 

7* 

10* 

Da 

Up  Pensacola  Bay  to  entranco  to  Escambia  Bay. 

18 

101 

I7i 

19* 

Do. 

Throngh  Escambia  Bay  to  Livo-rJak  P<dnt  . 

7i 

Of 

»i 

Do. 

At  anchoiage  off  Devil’s  Point  . 

0 

101 

8* 

10* 

Da 

At  anchoiage  in  Old  Navy  Cove  (Pen  acola  Bay). 

Pi 

16 

14* 

16* 

Do. 

Perdido  River  (Boundary  line) . 

Over  Bar*  . 

8! 

6 

»i 

Coast  Survey,  1867. 

At  the  anchorage . . 

9 

lU 

8* 

HI 

Da 

KOBILB  BAT . 

]9| 

201 

19* 

20* 

Coast  Survey,  l847-*52. 

Over  Bar*  by  the  Swash  Channel  .  . 

7* 

«i 

7* 

Coast  Survey,  1847-48. 

Over  Bar*  through  “The  Gut" . 

6 

7 

6* 

7* 

Do. 

Over  Little  Pi  lican  Channel  Bar*  to  Sand  Island 

Channel . 

12 

lOf 

12* 

Do. 

Through  Sand  Island  Channel  to  Main  Ship 

Channel . 

12J 

13* 

12 

13* 

Da 

Over  Bar*  by  Middle  (’hannel  into  I'elican  Bay. . . 

12i 

13* 

12 

13* 

Da 

From  Pelican  Bay  to  Main  Channel  of  Mobile  Bay 

H 

8* 

8* 

Da 

Over  Bar,*  by  Pelican  Channel,  Into  Pelican  Bay  . 

14 

n 

13* 

15* 

Do. 

At  anchorage  in  Pelican  Bay . . 

18 

19 

17* 

19* 

Da 

From  Pelican  Bay  acro'^s  Danphine  Shoals  to 

Main  Ship  Channel . 

H 

0* 

8* 

n 

Do. 

From  Pelican  Bay  across  Pelican  Island  Shoals  to 

Sand  Island  Channel  . 

12 

13 

11* 

13* 

Da 

From  inside  Mobile  Bar  to  Grant’s  Pass  (entrance 

to  Mississippi  Sound) . 

9* 

10* 

8* 

11 

Da 

From  inside  the  Bar  to  anchorage  at  The  Lower 

Fleet . 

19* 

20* 

10* 

20* 

Da 

From  The  Lower  Fleet  to  abreast  of  Mnlli  t  Point 

12* 

13* 

12* 

13* 

Da 

From  abreast  of  Mullet  Point  to  anchorage  at  The 

Upper  Fleet  . . 

12* 

13* 

12* 

18* 

Da 

From  The  Upper  Fleet  to  the  city  of  Mobile . 

8 

9 

7* 

8* 

Do. 

Through  the  new  Dredged  Channel.t  from  The 

Lower  Fleet  to  Choctaw  Point . 

18 

19 

17* 

18* 

U.  S.  Engineers,  1884. 

After  crossing  Dog  River  Bar  to  Mobile  wharves 

12 

13 

11* 

13* 

Coast  Survey,  1860. 

At  the  anchorage  in  Navy  Cove  under  north 

shore  of  Mobile  Point . . 

18 

14 

m 

14* 

Coast  Survey,  l'“47-’4fi. 

Entrance  to  Bon  Seconrs  Bay . 

12 

13 

11* 

13* 

Coast  Survey,  1851 . 

At  anchorage  in  Bon  Seconrs  Bay . 

10* 

H 

10* 

Do. 

* 

Entrance  to  Fish  River  . 

4* 

8* 

4 

8* 

Da 

At  anchorage  in  Fish  River . 

8* 

0* 

8* 

8* 

Coast  Survey,  1848-’50 

At  anchorage  in  Weeks’  Bay . 

8*  1 

4* 

8* 

4* 

Da 

In  entrance  to  Dog  River . 

8*  1 

4* 

8* 

4* 

Da 

Over  Bar  into  Blakely  River  . 

» 

6 

4* 

«i 

Coast  Survey,  1860. 

Up  Blakely  River  to  junction  with  Apalai'hee 

1 

River . 

111 

:  12* 

11* 

12* 

Da 

Passage  to  Minotta  Bay . 

'  7 

8 

8* 

Da 

1  Anchorage  in  Minotta  B.?y . 

7 

7* 

'  8* 

Da 

•  Shifting  saiul-bar.  t  Channel  in  proreafl  of  conalniciion  January,  1883. 

Notr. — Fioni  Pensacola  westward,  on  the  Golf  coast,  there  is  gonerally  but  one  Ud©  in  a  day — ^thot  due  to  the  moon  a  declination.  The 
tide*  ore  vach  affected  by  the  winds. 
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ALABAMA  AND  MISSISSIPPI. 


Flaeet. 

Limita  between  which  depths  are  giren. 

Least  water  in  channel. 

Authorities. 

Mean. 

Spring  tides. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

Feet. 

Feet. 

Feet. 

Feet. 

M.OSXrjS  BAY— Continued  . .. 

Over  Bar  into  Apalachee  River  by  East  Channel. . 

H 

44 

52 

Coast  Survey,  1850. 

Over  Bar  into  Apalachee  River  by  West  Channel 

4f 

S| 

44 

52 

Do. 

Dp  the  River  tojanction  with  Blakoly  River . 

12 

13 

112 

134 

Do. 

From  Blakely  River  to  junction  with  Tonsaw 

River . . . 

m 

20| 

194 

201 

Do. 

Channel  into  Big  B.ittean  Bay . 

ci 

74 

6 

74 

Do. 

Channel  into  Chacaloochee  Bay . 

H 

4 

54 

Do. 

Entrance  to  Tensaw  River  from  Mobile  Bay . 

Hi 

124 

11 

124 

Do. 

Up  Tensaw  River  to  junction  with  Apalachee 

River  . 

13 

14 

122 

144 

Do. 

Entrance  to  Spanish  River  fiom  Mobile  Ikvi’ - 

11k 

134 

12 

134 

Coast  Survey,  1860. 

Up  Spanish  River  to  Grand  Bay . 

7 

8 

62 

84 

Do. 

Up  Spanish  River  to  entrance  to  Raft  River . 

10 

17 

151 

174 

Do. 

Up  Spanish  River  to  jnnetion  with  Alabama  River. 

16 

17 

152 

174 

Do. 

In  Levan’s  Bay . 

2J 

32 

24 

4 

Do. 

In  Blind  Bay . 

li 

21 

14 

3 

Do. 

In  Grand  Bay .  . 

r>4 

44 

52 

Do. 

1-3 

14 

124 

144- 

Do. 

ICXSSXSSXPPI  SOUND* . 

Through  Grant’s  Pass  from  Mobile  Bay . 

5i 

«2 

44 

74 

Coast  Survey,  1848-’49. 

Through  Pass.anx  Huitres  from  Mobile  Bay  .... 

U 

3 

2 

34 

Do. 

Through  Horn  Island  Pass . . . . 

lb 

174 

154 

18 

Coast  Survey,  1852-’83. 

Through  Datiphine  Island  Passf  . 

104 

8 

102 

Do. 

Passage  between  Ship  Island t  and  Horn  Island  . 

13 

144 

124 

15 

Do. 

Through  Main  Channel  over  Ship  Island  Bar . 

21 

224 

2U4 

23 

Coast  Survey,  1848. 

Through  East  Channel  over  Ship  Island  Bar . 

18 

i»4 

174 

20 

Do. 

Through  South  Channel  over  Ship  Island  Bar  . . . 

21 

224 

204 

23 

Do. 

At  the  anchorage . 

21 

224 

204 

23 

Da 

Over  Cat  Island  Bar . 

16 

174 

154 

18 

Do. 

Through  Cat  Island  Channel  to  Sooth  Pass . 

15 

164 

144 

17 

Da 

At  the  anchorage  off  South  Spit  of  Cat  Island  . . . . 

i  21 

224 

204 

23 

Do. 

From  Grant's  Pass  through  the  Sound  to  abreast 

1 

Do. 

of  Isle  aux  Herbes . 

74 

0 

62 

94 

Coast  Survey,  1848-’4t  . 

From  abreast  Isle  aux  Herbes  to  Horn  Island  Pass 

13 

144 

124 

154 

Coast  Survey,  1852-’53 

At  the  anchorage  inside  of  Horn  Island . 

'  19 

204 

184 

21 

Do. 

From  Horn  Island  Pass  to  abreast  of  Round  Island 

14 

154 

134 

16 

Da 

Through  the  Sound  from  abreast  of  Round  Island 

!  11 

to  Cat  Island  . 

124 

13 

Coast  Survey,  1848. 

From  abreast  of  Cat  Island  to  Pass  Maidanne  . . 

i  R 

04 

1  74 

10 

Do. 

Through  Pass  Marianne . 

!  10 

114 

1  ^ 

12 

Da 

From  Pass  Marianne  to  Saint  Joseph’s  Island  ... 

1  8 

»4 

74 

10 

Da 

In  Grand  Island  Pass  to  Lake  Borgne . 

!  21 

224 

204 

23 

Do. 

Passage  from  Mississippi  Sound  to  Grand  Bay  . . 

7 

^4 

64 

9 

Do. 

'  At  anchorage  in  Bay . . 

7 

64 

9 

Do. 

Channel  into  Point  aux  Chines  Bay . 

9 

61 

94 

Do. 

At  anchorage  in  Bay . . 

8 

1  51 

84 

Do. 

From  Grand  Batture  Island  Shoal  to  East  Pas- 

1 

1 

1 

cagonla  Wharf . 

7| 

1  ^ 

61 

'  Coast  Survey,  18.52-’M 

Into  Pascagoula  River . 

1  5 

«4 

44 

1  7 

;  Do. 

Up  Pascagoula  River  to  Krebs'  Lake . 

5  j 

<4 

44 

7 

1  Do. 

From  off  Round  Island  to  mouth  of  West  Pasca- 

gonla  River .  . 

^4 

3 

2 

1  34 

1  Do. 

From  off  Round  Island  to  entrance  to  Biloxi  Bay. 

7 

H 

64 

9 

1  Coast  Survey,  18S5. 

Over  Biloxi  Bar: 

East  Channel . 

0 

74 

54 

'  8 

Do. 

West  Channel . 

'  4 

&4 

34 

'  6 

Do. 

At  the  anchorage  under  Dec^r  l.nland . 

1  8 

04 

1  74 

1  10 

1  Do. 

*  CrJI  of  tideo  io  wLon  the  moon's  Uoclination  is  greatest,  oitbvr  north  or  soath. 


t  Not  buoyed. 
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Table  of  depths^  Gulf  Coast — Contiiiu<‘(l. 


MISSISSIPPI  AND  LOUISIANA. 


Places.  1 

1 

1  imits  between  which  depths  are  given. 

I.east  water  in  channeL 

Mean.  Spring  tides. 

Authorities. 

1 

Low 
water.  ! 

1 

HiLdi 

water. 

Low  1 

water. 

1 

High 

water. 

MIS.SIS.SIPPI  SOUND*  .... 

Up  the  Bay  to  Biloxi  Whai  ves  . 

Feet. 

3 

Feft 

n 

Feet 

n 

FesL 

5  j 

Coast  Surrey,  1856. 

At  the  wharves  . ^ . 

7-11 

8|-l-’l 

6i-10i 

0-13 

Do. 

Up  the  Bay  to  Baniard’s  Island . 

4 

5| 

3|  1 

6 

Do. 

From  Mia.^i.sftip]>i  Sound  to  Biloxi . 

4 

5| 

3|  ! 

6 

Do. 

Through  Biloxi  Bav  to  Fort  Point  . 

3 

<1 

21 

5 

Do. 

1 

Abreast  of  Campbell's  Brick -Yunl,  above  Ship¬ 
yard  Point .  . 

19| 

21 

181 

21| 

Do. 

At  nnchui  age  in  Man  o’- war  Ilarbor  t  . I 

1  l«l 

20 

171 

20| 

Coast  Snrrey,  1848. 

Passage  through  Ra<’c«>on  Swash  (between  Uao-  ^ 
coon  Spit  and  Spade-flsb  Shoal)  J  . ' 

7 

H 

«l 

1 

0 

i 

Do. 

From  th«'  Black  Buoy  off  Sp  ide-flsh  Shonl  to 
abreast  of  Mississipiu  City  . . 

7 

H 

«* 

0 

Da 

At  Mississippi  City  Wharves .  , 

2HH 

Ml 

8-7 

Da 

At  Pass  Christ  ian  Wharves  . 

l-ll 

2i-12i 

|-10| 

8-13 

Da 

Through  Pass  Christian  t«»  Bay  of  Saint  Louis. 

7i 

6 

H 

Do. 

Bay  of  Saint  Louis  to  Delectable  Point  - 

7 

H 

6| 

0 

Do. 

From  Delectable  INiint  to  n«  ud  of  ihr  liav  . . 

4 

H 

3| 

6 

Do. 

Into  Cat  Isiaml  Ilaibor  over  Bar  J  . 

16 

17| 

15| 

18 

Da 

At  the  anchorage  in  Cat  Island  llatbor  t  north  of 
South  Shell-bank  Flats  . 

22 

231 

2l| 

24 

Do 

At  aneborago  in  Cat  Island  Channel  near  East 
Buoy  . .  . 

1  33 

34| 

*21 

8.5 

Do 

At  anchorage  in  Spit  Cox’o  . 

6 

7| 

8 

Do 

Through  Sludl  bank  Channel . . 

15 

16| 

HI 

17 

Da 

Xhiongb  South  Pass  and  up  to  Grand  Island  Pass. 

8 

0| 

7| 

10 

Do. 

In  anchorage  behind  Saint  Joseph's  Island . 

8 

H 

7| 

10 

Da 

Chandelenr  Sound . 

Passage  t  through  to  Isle  au  Breton  Sound . 

11 

12| 

10| 

13 

Cosst  Sorvey,  18541  *7*. 

At  anchorage  abreast  of  Freemason’s  Islands _ 

12 

13| 

HI 

14 

Coast  Sarrey,  1873. 

Breton  Bound  . 

Passage!  through  to  Mississippi  Delta . 

10 

111 

'  H 

12 

Da 

At  anchorage  west  of  Grand  Cosier  Islands .  I 

14 

IH 

m 

16 

Cosst  Surrey.  1868. 

At  anchorage  between  Grand  Cosier  Islands  and  I 
Breton  Island . 

24 

25| 

23| 

26 

Da 

Bird  Island  Sound  . 

At  the  anchorage  !  . 

7 

8 

ei 

8| 

Da 

Bay  Rondo  . 

At  the  anchorage . 

12 

13 

HI 

131 

Da 

Bland  Boy  . . 

At  the  anchorage  t  . 

6 

7 

7| 

Da 

Garden  Island  Bay . 

1  At  the  anchorage  t . 

0 

10 

8| 

Id 

Cosst  Sarrey,  1868. 

Bast  Day  . 

At  the  anchorage  t .  . 

6 

7 

H 

7| 

Da 

West  Bay . ' 

At  the  anchorage  t .  . 1 . . . 

16 

17 

15* 

17| 

Da 

LAKE  BORGOT . 

Passage!  through  Grand  Island  Pass . 

24 

2H 

23| 

26  ! 

Cosst  Surrey,  1870. 

At  anchorage  in  the  Lake . 

8| 

n 

8 

Id 

Da 

At  anchorage!  in  West  Lake,  between  Alligator 
'  and  Proctor  Points . 

7 

H 

8* 

9 

Da 

1 

At  anchorage!  in  Sooth  Lake,  between  Proctor 
Point  and  Point  anx  Marchettes . . 

7| 

6 

8| 

Da 

At  anchorage!  in  Heron  Bay  (North  Shore) . 

8 

2* 

6 

Da 

From  Grand  Island  Pass  to  Mouth  of  Pearl  River. 

7| 

61 

7 

d 

Da 

Up  Pearl  River!  to  Little  Lake  Pass . 

18 

m 

17| 

20 

Da 

Through  Litile  Lake  Pass . 

12 

1  iH 

HI 

14 

Do. 

At  the  anchorage  in  Little  Lake : . 

4 

H 

8| 

6 

Coast  Surrey,  1870. 

Through  Little  Lake  to  North  Pass  of  West  Pearl 
River  . 

8| 

H 

8 

Id 

Da 

Through  North  Pass  to  East  Mouth . 

12| 

13| 

12 

Id 

Da 

Thiough  East  Month  to  Junction  with  West  Month 

18 

m 

'  I7| 

20 

Da 

From  Lillie  Lake  through  Boat  Pass  to  The  Rig- 

oloU  .  .  .  I  9|  1  lOi  U  I  111  ‘  Do. 

*  Ris4*  and  fall  of  tides  Is  greatest  when  the  moon’s  deolinaiion  is  greatest,  either  ;  Shifting  bar. 
north  or  south.  |  Dangerons  in  northerly  and  nsrthwoateilj  windu 

t  Tides  much  fnrtuenw  d  by  the  winds. 
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Table  of  depths^  Gulf  Coast — Continued. 

MISSISSIPPI  AND  LOUISIANA. 


Places. 

1 

• 

Limits  between  which  depths  are  given. 

• 

Least  watoi 

1  Mean. 

r  in  channel. 

1  Spring  tides. 

1 

1 

1  Authorities. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

Ffet. 

Feet. 

Feet. 

Feet. 

BOBQNS . 

Through  West  Month  of  Weat  Pearl  River  to 

junction  with  East  Mouth .  . 

8 

04 

74 

10 

1  Coast  Survey,  1870. 

Through  The  Uigolets  to  Lake  Pontchartrain  — 

284 

29} 

28 

304 

Do. 

Through  the  Little  Rigolets  from  Luke  Borgne  to 

i 

The  Rigolets . -f  -  •  • 

0 

74 

84 

84 

Do. 

Through  Saint  Catherine’s  Pass  to  Lake  Saint 

Catherine .  — . 

84 

8 

104 

•  Do. 

Through  Chef  Menteur  Pass  from  East  Lake  • 

1 

Borgne  to  Lake  Pontchartrain . 

4 

H  1 

34 

6 

Do. 

In  Chef  Menteur  Pass . 

28 

294 

274 

80 

Do. 

Through  Le  Petit  Pass  from  Mississippi  Sound  to 

1 

1 

Lake  Borgne  . . . 

7 

84  1 

1  «* 

9 

Do. 

Anchorage  under  Malheureux  Point . 

74 

8}  1 

1  7 

** 

Do. 

From  The  Rigolets  through  Fort  Pike  Channel 

1 

into  Lake  Saint  Catherine . 

'  64 

6 

84 

Do. 

1  Aucbomge  in  Lake  Saint  Catherine . 

1  4 

64 

Do. 

ff.iaKLB  PONTCHARTKAIN*. 

From  the  western  end  of  The  Rigolets  to  Point 

1  aux  Ilerbeo . 

H 

i 

No  tides. 

Coast  Survey.  l>*7o- 

From  abreast  of  Point  aux  Herbes  to  anchorage 

i  i 

1 

1  94 

1 

Do. 

1  At  the  anchorage  under  Breakwater  off  Milneburg. 

12 

1 

Do. 

1 

Cl 

I  ....' 

Do. 

8 

I 

1 . 

Do. 

From  off  Bayou  Saint  John  Light-house  to  New 

1 

11 

Do. 

*  ^ 

Do. 

4 

1 

Do. 

j  At  anchorage  off  Bayou  Bonfuca .  . 

8 

1 

1 . ! 

1 

Do. 

At  anchorage  between  Point  Platte  and  Ragged 

8 

Do. 

1  Deepest  Water  in  Lake  between  Rigoleta  and 

Bayou  TchoupitoulasJ . 

16 

Do. 

MISSISSIPPI  RIVER . 

Over  Bar : 

Through  North  Pas8§  . 

5 

34 

H 

Coast  Survey,  18f4) 

Through  Pass  k  L’Outre  § . 

1  9 

10 

;  84 

104 

Coast  Survey,  1867. 

Through  Northeast  Pass§ . 

1 

9 

Do. 

Through  Southeast  Pass^ . 

64 

'  6 

8 

1)0. 

Through  South  Pass . 

30 

31 

294 

8I4 

Coast  Survey,  1875. 

Through  Southwest  Pass  11  . 

15 

16 

1 

1^4 

164 

Coast  Survey,  1867. 

To  Head  of  Passes : 

North  Pass  to  Pass  k  L’Outre . 

10 

1 

I 

114 

Coast  Survey,  1860. 

Through  Pass  k  L’Outre  .  . — 

194 

204 

19 

21  1 

Const  Survey,  1867. 

Through  Northeast  Pass . 

15 

16 

144 

164 

D<i. 

Throjigh  Southeast  Pass .  . . 

n 

104 

9 

11 

Do. 

Through  South  Pass .  . 

27 

28 

264  1 

284 

'  Co.'ist  Survey,  1875. 

Through  Southwest  Pass . 

174 

184 

17  1 

19 

t  Coast  Survey,  1867. 

From  Hoad  of  the  Passes  to  Fort  Jackson  t . 

33 

No  tides. 

'  Coast  Survey,  1871-' 

72 

1 

1 

Do. 

From  Quarantine  to  Sixty-Mile  Point t . 

78  1 

Do. 

*  'TldM  c^overned  altogether  by  winds  and  freshets. 

t  X>«ptb  of  water  infloenced  solely  by  the  wind  and  by  freshets  and  crevasses, 
jg’o  aarvey  westward  from  this  bayou. 

II  OTbiB  b*r  had  184  ^Mt  on  it  in  1871.  Sines  the  Jetty  system  has  been  adopted,  however,  this  entrance  has  been  mostly  abandoned  aud 
im  j^rsuIuAlly  ahoaling. 


■  I  1  - 
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Table  of  depths,  Qvlf  Coast — Continued. 

LOUISIANA. 


Places. 

Limits  betwseu  which  depths  are  giveu. 

• 

Least  watei 

Moan. 

r  in  cbanneL 

Spring  tides. 

Low 

water. 

High 

water. 

1 

Low 

water. 

High 

water. 

Feet. 

Feet. 

Feet. 

Feet. 

MISSISSIPPI  MVER— Con- 

From  Sixty.MlIe  Point  to  Poverty  Point* . 

60 

No  tides. 

tinned. 

1  From  Poverty  Point  to  English  Turn* . 

48 

From  English  Turn  to  New  Orleans* . . . 

39 

I 

^  From  New  Orleans  to  Twelve-Mile  Point* . 

G3 

From  Twelve-Mile  Point  to  Hahnville* . 

68 

From  Hahnville  to  Bonnet  Carr6  Point* . 

48 

e 

From  Bonnot  Carr6  Point  to  Willow  Bend* . 

55 

Through  Willow  Bond  and  Grand  View  Beach* 

71 

From  west  end  of  Grand  View  Reach  to  College 

1 

54 

70 

66 

Deepest  water t  in  river  from  Head  of  Passes  to 

225 

. .  . 

6^ 

7J 

64 

8 

Over  Bar^  by  the  South  Channel . . 

7| 

«4 

8 

Through  Grand  Pass . 

28 

204 

274 

204 

Up  the  bay  from  Grand  Pass  to  anchorage  off 

Queen  Bess’  Island  . 

1  124 

134 

124 

14 

At  the  anchorage  north  of  tbc  Light-honse . 

lJ-4 

19J 

184 

20 

At  the  anchorage  in  Bayou  Fid . 

16 

174 

1.^4 

174 

Through  Bay  on  Fiflito  Bay  des  Uettes  . 

24 

3J 

24 

4 

Through  Bayou  Beauregard  to  Bay  des  Hottos  (by 

[ 

North  Branch)  .  .  . 

24 

3| 

24 

4 

Throogh  Bayou  Bean  regard  to  Bay  des  llettes  (by 

South  Branch) .  . 1 

2 

34 

14 

34 

At  the  anchorage  in  Bay  des  llettes . 

34 

4| 

34 

5 

In  the  entrance  to  Champagne  Bay  from  Bara- 

taria  Bay . 

8 

44 

24 

44 

Through  Champagne  Bay  to  entrance  to  West 

Champagne  Bay  . 

U 

24 

14 

8 

In  entrance  to  West  Champagne  Bay . 

64 

71 

64 

8 

Up  Barataria  Bay  to  abreast  of  Pelican  Point  — 

5 

64 

44 

64 

Pass  Fourchon . 

Over  Bar . 

64 

8 

6 

84 

At  the  anchorage  . — 

15 

164 

144 

17 

Passage  between  Ship  Island  Shoal  and  Isle 

Dernier . 

34 

254 

234 

254 

CiiMlon  Bav _ 

At  the  anchnrai/e  above  BACcoon  Point . 

9 

104 

84 

104 

1  In  the  entrance . 

64 

74 

6 

8 

ATCHAFALAYA.  BAYH  ... 

]  From  the  Gnlf  to  Southwest  Reef  Light-house  . . 

10 

11* 

94 

12 

From  abreast  of  Lighthouse  to  Barrel  Stake 

1  Buoy . 

10 

114 

9* 

12 

From  Barrel  Stake  Buoy  to  Cnt-off  Channel 

Buoy . . 

8 

H 

74 

10 

From  Cut-off  Channel  Buoy  to  '* The  Narrows"  . . 

•I 

84 

64 

H 

In  "  The  Narrows  " . 

7 

84 

«4 

94 

From  "The  Narrows"  to  month  of  Atchafalaya 

River . . 

8 

6 

84 

Entrance  to  Atchafalaya  River  (mid-channel)  — 

48 

494 

474 

60 

At  anchorage  under  Point  an  For  Reef  (between 

Grecian  Shoal  Beacon  and  Southeast  Beacon) ... 

7 

84 

6* 

8 

At  anchorage  off  the  month  of  Atchafalaya  River 

22 

234 

214 

24 

Through  the  bav  to  entrance  to  Wax  Lake . 

0 

74 

54 

8 

Coast  Survey.  1871-*74. 
Da 
Do. 

Coast  Survey,  l«75-’76. 
Coast  Survey,  1876. 

Da 

Coast  Survey,  1870- *77. 
Coast  Survey,  187G-’70. 

Coast  Survey,  1877. 

Do. 

l>o. 


Coast  Survey,  1876. 
Coast  Survey,  1878. 

Da 

Do. 

Do. 

Da 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Da 

Da 

Coast  Survey,  1864. 
Do. 

Coast  Survey,  I85S. 
Do. 

Do. 

Coast  Survc-y,  1858- '6a 

Da 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 


*Ko  tides.  Depth  of  water  iuflueucod  solely  by  freshets  and  crevasses.  $  ShiftiD((  bar. 

f  About  a  mile  below  Hahnville.  ||  Dangerous  in  west  and  southwest  gales,  and  moat  not 

1  No  hydrographic  surveys  completed  above  this  point.  be  attempted  by  a  stranger  without  a  pilot. 
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Table  of  depths^  Oulf  Coa«tr-Coiitiuued. 


LOUISIANA  AND  TEXAS. 


Least  water  in  channel. 

Places. 

Limits  between  which  depths  are  given. 

Mean. 

Spring  tides. 

Authorities. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

ATCHAFALAYA  BAY*- 

In  the  entrance  to  Wax  Lake  off  west  end  of 

FeeL 

Feet, 

Feet 

Feet. 

Continnsd. 

Belle  Isle . 

27 

28} 

20} 

29 

Coast  Survey.  1858-'56l 

Through  the  Bay  to  entrance  to  East  Bay  t . 

5 

4* 

7 

Do. 

Anchorage  in  East  Bay . 

From  The  Narrows”  to  entrance  to  Shell  Island 

6* 

8 

6 

8* 

Do. 

Pass  (Little  Bay) . 

7 

5 

7* 

Do. 

At  anchorage  in  Little  Bay . 

From  “ The  Narrows”  through  the  South  Bay  to 

13 

14| 

12* 

15 

Do. 

abreast  of  Fishing  Point . . 

Anchorage  in  the  South  Bay,  between  Turn  Point 

4 

5} 

8* 

6 

Do. 

and  Point  an  Fer . 

6 

6* 

4* 

6 

Do. 

Through  the  bay  to  Morrison’s  Cut-off . 

8 

6 

8* 

Do. 

In  tbe  Cut-off . 

PYom  Morrison’s  Cut-off  to  entrance  to  Coto 

8 

7* 

10 

Do. 

Blanche  Bay .  . . 

5 

e* 

4* 

7 

Do. 

Passage  between  Bird  Key  and  Rabbit  Island  — 
Channel  to  the  westward  of  Binl  Key,  from 

7 

6* 

0 

Do. 

Atchafalaya  Bay  to  abreast  of  the  Key . 

5 

4* 

7 

Do. 

• 

From  abreast  of  Bird  Key  to  Coto  Bbuiche  Bay  . . 
Channel  from  the  Gulf  close  under  west  end  of 

6 

4* 

7 

Do. 

Marsh  Island  to  Cote  Blanche  Bay . 

7 

8* 

6* 

0 

Do. 

TermiUon  Bay . 

From  Bird  Key  Channel  to  Salt  Point . 

Over  Bart .  . 

3* 

3 

5 

8 

7} 

«* 

10 

Do. 

Coast  Survey, 

At  the  anchorage  inside  the  bar . 

At  the  anchorage  nearly  half  a  mile  N.  by  E  of 

27 

m 

26} 

29 

Do. 

River . 

Old  Light-tower  on  Marsh  Island . 

Over  Dart . 

80 

5  * 

40} 

6} 

16* 

9 

88* 

4* 

14* 

7 

41 

7 

Do. 

Do. 

Sabine  I'aaa  (Boondary) . 

At  anchorage  abreast  of  Light-house . 

In  the  entrance  t . 

15 

7* 

17 

8* 

Do. 

Coast  Survey,  1853. 

At  the  anchorage  abreast  of  Light-house . 

15 

16* 

14* 

17 

Do. 

a  A  LV  ESTON  BAY  and  Irib- 

Over  the  Bar,t  by  channel  of  1879 . 

11 

12 

10}  1 

12* 

Coast  Survey,  1879. 

utm  ies. 

Over  the  Bar.J  by  Fort  Point  Channel . 

8 

9 

7} 

9* 

Coast  Survey,  1867. 

Over  tbe  Bar,t  by  Northeast  Channel . 

9 

10 

8} 

10* 

•  Do. 

At  the  anchorage  outside  the  Bar . 

42 

43 

41} 

43* 

Do. 

At  the  anchorage  north  of  Pelican  Spit . 

At  the  anchorage  west  of  southwest  point  of  Boli¬ 

40 

41 

39} 

41* 

Do. 

var  Point . 

13 

14 

12} 

14* 

Do. 

From  Quarantine  Buoy  to  anchorage  off  the  city  . 
From  the  light-vessel  to  ”  The  Turn”  abreast  of 

24 

25 

] 

23} 

25* 

Do. 

‘‘  Turn  Buoy”  * . . 

23 

24 

22} 

24* 

Do. 

Across  Fort  Point  Bar  to  Quarantine  Buoy . 

Through  the  Bolivar  Channel  from  Turn  Buoy 

18* 

19* 

18} 

10} 

Coast  Survey,  1883. 

to  First  Channel-buoy . 

36 

37 

85} 

87* 

Coast  Survey,  1867. 

Through  Dredged  Channel  §  to  Red  Fish  Bar . 

0 

10 

8} 

10* 

U.  S.  Engineers,  188L 

Over  Rod  Fish  Bai  § . 

0 

10 

8} 

10* 

Do. 

* 

Through  Upper  Bay  to  Turtle  Bay . 

7* 

6} 

i 

Coast  Survey,  1855. 

At  anchorage  in  Upper  Bay  off  Turtle  Bay  Bar  . . 

0 

10 

8} 

10* 

Da 

Over  Bar  into  Turtle  Bay . 

2i 

8} 

2* 

4  1 

Do. 

At  anchorage  in  the  bay . 

Through  Upper  Bay  to  entrance  to  San  Jacinto 

4 

5 

8} 

H 

Da 

Bay  Dreilged  Chanml  §  to  Morgan’s  Point . 

9 

10 

8} 

10* 

U.  S.  Engineers,  188L 

In  entrance  to  San  Jacinto  Bay . 

18 

19 

17} 

19* 

Coast  Survey,  1855. 

Across  Hannah’s  Reef  to  East  Bay . 

6} 

6} 

C} 

Coast  Survey,  1854. 

At  the  anchorage  off  Elm  Grove . 

7| 

8i 

7} 

8} 

Do. 

•  in  W.  and  8W.  i^es.  and  most  not  be  attempted  withoat  a  pilot 

*  Shifting  aand-bar.  ^  Tbe  United  States  Engineers  expect  to  have  tbia  channel  100 

s.  Ex-  -9 - 27 


1  From  tbe  Narrows. 

feet  wide  and  12  feet  deep  by  J  una  80,  1888. 


1 
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TEXAS. 


nrar.oa  River  . 


iitaiieii. 


Least  water  in  channel. 

kces. 

Limits  between  which  depths  aro  given. 

Mean. 

Spring  tides. 

A  utboritios. 

Low’ 

High 

Low 

High 

waUr. 

Wat*  r. 

waU  r. 

water. 

Feet 

Ffrt. 

Feet 

Feet. 

BAY  and  trib- 

Up  Eof't  Bay  from  Elm  Grove  to  Marsh  Point  . . 

G 

7 

52 

71 

Coast  Survey,  1854. 

iuuod. 

From  Marsh  Point  to  Head  of  B.iv . . . 

.3 

4 

21 

41 

Do. 

Through  "West  B.ay  to  Railroad  Bridge . 

5 

0 

42 

Cl 

Coast  Survey,  1867. 

From  Railroad  Bridge  to  Caionkawnv  Reef . 

3 

4 

21 

<1 

Do. 

From  Caronhawav  Reef  to  San  Luis  Pas.s . 

6i 

51 

Cl 

Do. 

At  anchorage  in  West  Bay.  between  Caronkaway 

Point  and  the  Deer  Islands . 

4 

5 

31 

51 

Do. 

At  the  anchorage  off  entrance  to  Chocolate  Bay  . . 

5 

6 

41 

d 

Do. 

Over  Bar  into  San  Luis  Pass . 

7* 

71 

81 

Coast  Survey,  1853. 

At  the  anchorage  above  San  Luis  Island  . 

16 

17 

15! 

171 

Coast  .Survey,  1867. 

Through  to  Oyster  Bay . 

2 

3 

U 

31 

Do. 

7 

g 

'  84 

Up  to  Velasco . 

11 

12 

101 

121 

Do. 

At  tho  anchorage . 

13 

121 

141 

Do. 

BAY  and  trib- 

Euti-anco  over  Bar*  through  Pass  Cavallo . 

61 

8 

61 

d 

Coast  Survey,  1874. 

From  Inner  Bar  Buoy  to  abrea.st  of  Pelic.an  Island  f 

13 

Uk 

121 

141 

D.t. 

At  the  anchorage  under  north  shore  of  Decro's 

Point . . 

33 

321 

341 

Do. 

From  abreast  of  Pelican  Island  to  Swash  Buoy. . . 

lOi 

12 

101 

121 

Do. 

Frtim  Swash  Buoy  to  Half-MoonRcef  Light-house 

10 

111 

01 

111 

Coast  Sui-vci’,  1866-*71. 

bYom  abreast  of  Half-Moon  Reef  Light  to  Dog 

Island  Reef . . 

7 

71 

C) 

C) 

Coast  Survey,  1859. 

Over  the  Reef . 

2 

2| 

C) 

(I) 

Do. 

From  Dog  Island  Reef  to  anchorage  off  Matagord.a 

C 

6| 

C) 

C) 

Do. 

From  Matagorda  to  Dressing  Point  (entrance  to 

Live-Oak  Bav) . . 

5 

6J 

C) 

C) 

Coast  Survey,  1871-*72. 

In  Live-Oak  Bay . 

2* 

81 

C) 

(t) 

Do. 

From  abreast  of  Dressing  Point  to  Head  of  the 

Bay . . . 

3i 

4 

G) 

C) 

Do. 

Anchorage  fo^Strangers,  Outside  Bart . 

42 

4y.j 

411 

431 

L’t-House  Board,  18d0. 

Through  McHenry’s  Bayou  to  Espiritu  Santo 

1 

Bay — Over  Bar .  ..  . 

4} 

35 

51 

Coast  Survey,  1874. 

In  the  Bayou . 

8 

81 

71  i 

0 

Do. 

From  Swash  Buoy  to  Indiauola  Wharves . 

» 

01 

81  1 

10 

Coast  Survey,  18C0. 

From  Swash  Buoy  to  entrance  to  Lavaca  Bay . 

8  ! 

81 

71 

0 

Coast  Survey,  lh’7l. 

Over  Bar  by  East  Channel  into  Lavaca  Bay . 

Ci 

Cl 

51 

Do. 

Over  Bar  by  West  Channel  into  Lavaca  Bay . 

0 

01 

81 

10 

Do. 

Over  Bar  by  Middle  Channel  into  Lavaca  Bay  . . 

8 

8i  1 

7i 

0 

Da 

At  anchorage  in  Lavaca  Bay . 

8 

! 

71 

9 

Do. 

Up  tho  Bay  to  Point  Comfort  Bar . 

71 

61 

81 

Do. 

Over  Point  Comfort  Bar . . 

7 

7i 

61 

8 

Do. 

From  Point  Comfort  Bar  to  Port  Lavaca . 

7 

7| 

d 

8 

Do. 

To  Head  of  Bav .  . 

3 

31 

21 

4 

Do. 

At  anchorage  in  Cox’s  Bay . 

4 

4| 

31 

5 

Do. 

In  entrance  to  Keller’s  Bay . 

5 

H 

41 

0 

Da 

At  anchorage  in  Keller’s  Bay . 

5 

H 

0 

Da 

Over  Bar  into  Carankaway  Bay . 

U 

21 

C) 

Do. 

At  the  anchorage . 

7 

7J 

1  C) 

C) 

Do. 

To  the  Head  of  tho  Bav  . 

3 

81 

(J) 

C) 

Do. 

Entrance  to  Turtle  Bay  over  Wells’  Point  Bar - 

4 

41 

C) 

C) 

Do. 

At  tho  anchorage  abreast  of  Starboard  Point .... 

4J 

51 

C) 

C) 

Do. 

To  Head  of  Turtle  Bay . 

u 

21 

C) 

C) 

Da 

Entnince  to  Tres  Palacios  Bay . 

Cl  1 

C) 

C) 

Do. 

*  CoDstandy  changiug ;  cannot  bo  entered  without  a  pilot 
t  Not  only  tho  bar  but  the  shape  of  Pelican  Island  chanj^es  often. 
1  Not  authcleut  data  as  yet  obtained  for  Spring  Tides. 


Strangers  must  anchor  outside  and  wait  for  a  pilot. 
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Table  of  depths,  Gulf  Coast — Coutiuued. 

TBKAS. 


Places. 


M  ATAGORDA  BAY  and  trib- 
iitaries—CoDtinued. 

Espirita  Santo  Bay . 


Bftn  Antonio  Bay  . 


and  iribntaries . . 


Least  water  in  cbanneL 

Limits  between  which  depths  are  given. 

Moan. 

Spring  tides. 

Authorities. 

• 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

Feet. 

Feet. 

Feet. 

Feet. 

Up  the  Bay  to  High  Point . 

H 

64 

{*) 

(*) 

Coast  Sur\-oy,  1871. 

To  Head  of  the  Bay . . . 

Over  Pass  Cavallo  Bart  and  throngh  McHenry’s 

2 

24 

(*) 

(*) 

Do. 

Bayou  (Solaria  Entrance)  . . . . 

44 

34 

54 

Coast  Siir\’ey,  1874. 

Over  Inner  Bar  from  McHenry's  Bayou . 

2| 

24 

14 

34 

Do. 

Through  entrance  north  of  Bayucos  Island . 

At  the  anchorage  to  the  westward  of  Grass 

3 

34 

24 

4 

Do. 

Island . 

8 

84 

74 

9 

Coast  Survey,  1872. 

Throngh  the  Bay  to  Steamboat  Pass . 

Ci 

64 

(*) 

(•) 

Do. 

Through  Steamboat  Pass  into  San  Antonio  Bay  .. 
Throngh  the  Bay  from  Steamboat  Pass  to  False 

3i 

34 

(*) 

(*) 

Do. 

Live-Oak  Point .  . 

44 

4 

54 

Do. 

Over  Penther  Point  Reef . 

From  False  Live-Oak  Point  to  “Second  Chain  of 

4i 

44 

4 

54 

Coast  Survey,  1873-’75. 

Islands" . 

Prom  “Second  Chain"  to  “Third  Chain  of  Isl- 

4 

44 

34 

54 

Do. 

ands"  . 

I*Vom  “Third  Chain”  to  Cape  Carlos  (eastern  en- 

24 

24 

4 

Do. 

trance  to  Aransas  Boy) . 

H 

34 

3 

44 

Do. 

At  anchorage  in  Mesquit  Bay . 

Throngh  San  Antonio  Bay  from  abreast  of  False 

4 

H 

34 

54 

Do. 

Live-Oak  Point  to  Hines’  Bay  Entrance . 

Through  San  Antonio  Bay  ftom  Steamboat  Pass 

5 

54 

44 

Do. 

to  Hines’  Bay  Entrance .  . 

4i 

44 

44 

6 

Do. 

At  the  anchorage  in  Hines'  Bay . . 

4 

44 

34 

54 

Do. 

Up  Hines’  Bay  to  Crescent  Village . 

From  abreast  of  False  Live-Oak  Point  to  Marsh 

2 

24 

14 

34 

Do. 

Point  (entrance  to  Mission  Bay) . 

4 

44 

34 

54 

Do. 

From  off  Signal  Island  to  Marsh  Point . 

4 

44 

34 

54 

Do. 

From  Marsh  Point  to  Mission  Bay  . 

Through  Cedar  Bayou  from  the  Gulf  to  Metquit 

3 

34 

24 

44 

I^. 

Bay . 

3i 

34 

8 

44 

Coast  Surrey,  1876. 

Through  Ayres’  Dug-Out  over  Ayres’  Beef . 

Through  Belden’s  Dug-Out  over  Third  Chain  of 

2i 

3 

24 

44 

Do. 

Islands . 

3 

34 

24 

44 

Do. 

Throngh  Cape  Carlos  Dug-Out  to  Aransas  Bay . . . 

8| 

34 

34 

5 

Da 

Over  Bart  at  Aransas  Pass . 

At  anebotage  under  Saint  Joseph’s  Island  be¬ 

7 

74 

64 

84 

Do. 

tween  it  and  Lydia- Ann  Islands . 

18 

184 

174 

194 

Coast  Survey,  1868. 

Through  Lydia- Ann  Channel  to  Mud  Island . 

64 

6 

74 

Coast  Survey,  1868-’60. 

At  anchorage  abreast  of  Aransas . 

11 

114 

104 

124 

Coast  Survey,  1868. 

From  Aransas  Pass  to  Mud  Island . 

74 

74 

1  74 

0 

Coast  Survey,  1868-’69. 

From  abreast  of  Mud  Island  to  Nine-Mile  Point  .. 
From  abreast  of  Nine-Mile  Point  to  entrance  to 

8 

84 

74 

94 

Coast  Survey,  1869-’75. 

Copano  Bay . 

From  abreast  of  Nine- Mile  Point  to  Cai>e  Carlos 

9 

34 

84 

104 

Coast  Survey,  1875. 

1 

Dug-Out  (over  Long  Reef)  . 

4J 

6 

44 

64 

Do. 

Passage  between  Long  and  Half- Moon  Reefs . 

Through  Corpus  Christi  Bayou  to  Corpus  Christi 

64 

64 

8 

Da 

Bay  (Ransom’s  Point)  . 

Over  Lap  Reef  in  Copano  Bay  Entrance  by  the 

H 

64 

5 

64 

Coast  Survey,  1869. 

South  Channel . 

64 

7 

64 

8 

Coast  Survey,  1875. 

Over  Lap  Reef  by  Ihe  North  Channel . 

7 

74 

64 

84 

Do. 

Throngh  Copano  Bay  to  mouth  of  Aransas  River. 

4 

44 

34 

54 

Do. 

Throngh  Copano  Bay  to  entrance  to  Puerto  Bay. 

6 

64 

54 

74 

Do. 

«  Xot  aufficient  data  aa  yet  obtained  for  Spring  Tides. 


f  Shifting  sand-bar. 
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TEXAS 


1 

1 

Least  water  in  channel 

PUOM. 

Limits  bstween  wbieU  depths  are  given. 

1 

Mean. 

I.ow  !  High 
Water.  ■  water. 

Spring  tides. 

T.,ow  High 
water,  water. 

Authorities. 

Aransas  Bay  and  tributaries— 

1 

Over  Bar  into  Puerto  B.iv.  . 

Fert 

1  34 

Feet. 

4 

Feet 

3i 

'  Feet 
\  5 

\  Coast  Survey,  1875. 

Continued. 

Through  I’uerto  Ba}’  to  Ked  Fish  Cove  . 

1  * 

4| 

31 

1  34 

1  Do. 

Across  t’o]»aiio  Bay  to  Mis.sion  Bav .  .. 

1  4 

41 

31 

'  34 

1  Do. 

Over  Bar  into  Missiou  B.iy  .  . 

4 

44 

31 

34 

Do. 

«• 

At  anchorage  in  Bay . 

2* 

3 

24 

4 

1  Do. 

Thiough  Jordan’s  Pass  acn»ss  Cojoino  IJeof . 

'  8 

71 

04 

Do. 

Tlirough  Smith  s  Chaun«  l  acn>ss  Copano  I’cof. ... 

8 

8* 

71 

04 

Do. 

Over  Bar  from  Ar.msas  Ba>  into  Saint  (  baih-s’ 
Bay . . 

i  u 

H 

1 

1  21 

Do. 

Up  Saint  Charles'  Bav  to  Marsh  Cove  . 

I  3| 

1  ^ 

,  31 

5 

;  Do. 

Through  the  Ba\  to  its  Head  . 

1  ’2 

1  24 

'  II 

1  34 

Do. 

Corpus  Cliristi  Bay  and  trib- 

In  Sleamboat  Channi  1  bt*tw»  cn  .Viansas  and  Cor¬ 
pus  Christl  Buys)  . 

Over  Bar*  to  Corpus  Christ i  Piiss . 

I 

01 

3 

7 

3i  1 

21 

1  44 

Coast  Survey,  i868-’60. 
Coast  Survey,  1875. 

otarics. 

1  Through  Coi*pus  Christi  Pass  to  Crane  Islands  ... 

i  ^ 

■ 

«i 

84 

Coast  Survey,  186&>'60. 

1  From  the  Pjlss  to  entrance  to  Corpus  (Jhristi  Bay 

1  (over  Inner  Bar; .  ! 

1 

1  24 

4 

1  Do. 

1 

1  At  the  anchorage  insiile  Inner  Bar . j 

I  " 

13| 

121 

144 

Do. 

At  the  anchoiTigo  abreast  of  Coqius  Christi  . ^ 

HI 

131  1 

154 

Do. 

Through  the  Bay  to  Ransom’s  Point  .  i 

i.'4 

HI 

104  ! 

12 

Do. 

From  Corpus  Christi  to  Bausom’s  Point  . 

104 

Hi 

104 

12 

Do. 

From  the  I’ass  to  entrance  to  Nueces  Bay . 

9 

0| 

81 

104 

Do. 

In  entrance  to  Nueces  Bay . 

1 

1| 

1 

24 

Do. 

Across  Corpus  Christi  Bay  to  entrance  to  Ingle- 
side  Cove . 

1  n  i 

i  H  1 

74 

9 

t 

1  Do. 

Anchorage  in  Cove . 

6  1 

6J  j 

31 

74  ! 

1  Do. 

At  the  wharves  in  Inglcsido  Cove . . 

3 

3J 

21 

4| 

1  Do. 

i 

At  the  Corpus  Christi  Wharres . 

8 

n 

71 

04 

Do. 

Through  Shallow  Bay  from  Railroad  Pier  to  Ran¬ 
som’s  Point . 

R 

H 

4| 

«4 

Do. 

Entrance  to  Laguna  Madret, Over  Bar . 

24 

H 

24 

4 

Do. 

Brazos  Santiago  . . 

Over  Bart . 

6 

6| 

31 

7 

Coast  Survey,  1867. 

At  the  anchorage  off  Brazos  Wharf . 

21 

211 

20| 

22 

Do. 

In  the  Bay . 

3-5 

31-31  1 

2|-4| 

4-6  1 

Da 

Rio  Grando . 

Over  Bar . 

4 

5  1 

3| 

5  ' 

Coast  Survey,  1853. 

At  the  anchorage  abreast  of  Bagdad . 

18 

19  j 

ni 

10 

Da 

FORBION  HAHBOR8  ADJACENT  TO  THE  ATLANTIC  AND  OULF  COASTS.— WEST  INDIES  AND 

MEXICO. 


BERMUDA  ISLAND. 

Saint  George’s  Harbor . 

To  Murray  Anchorage: 

By  East  Channel . 

30 

324 

28} 

83} 

British  Admiralty.  185.5. 

By  West  Channel  . 

18 

204 

16| 

21} 

Da 

Through  The  Narrows . 

23 

254 

2I| 

26} 

Da 

BAHAMA  ISLANDS. 

Nassau  Harbor . 

New  Providence  Island: 

To  the  anchorage  off  Navy  Wharf .  . 

14 

17 

13| 

174 

British  Admiralty,  I8C6. 

ISLAND  OF  CUBA. 

Miitanzas  Harbor . 

To  the  anchorage  off  Poii\t  Mava . 

To  the  anchorage  off  City  of  Matanzas . 

72 

54 

844 

664 

72 

54 

84} 

66} 

British  Admiralty,  1860. 
Da 

Havana  Harbor  . 

To  the  anchorage  . 

86 

30 

35} 

39} 

Spanish  Surveys,  18  4 

Bahia  Honda . . 

To  the  anchorage . 

42 

44 

42 

44 

U.  S.  Hydr.  OflSce,  1 87 1 

MEXICO,  GULF  COAST. 
Tampico  Harbor . 

To  auchonigo  in.s  de  the  Bar . 

!i  ^ 

II 

l.'l 

121 

Spanish  Surveys.  I  'TH 

Vera  Cmz  Harbor  and  anchoi- 

To  auchorago  off  San  J  nan  de  Ulb>^  . 

-7  , 

23 

201 

29} 

French  Admiralty.  !Hl 

'ages. 

I'o  anchorage  under  .Sacrifleios  Island  . 

1  48  1 

50 

471 

5tiJ 

Do. 

T«>  anchorage  off  Anton  Lizardo . 

42  1 

1  45 

41}  1 

45} 

Do. 

*  Shifting  bar.  t  Shlf*  iug  and  danj^oi-ons  bar.  {  No  h*  dro^rmpMo,  snrroy.  Ab«nit  1 J  foot  mny  bo  tikf'n  throagib  to  Point  T«^ab*  1 
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Table  of  depths,  vicinity  of  Atlantic  and  Gulf  Coasts. 


FOREION  HARBORS  ADJACENT  TO  THE  ATLANTIC  AND  OULF  COASTS.— MEXICO. 


Least  water  in  channeL 

PlMM. 

Limlta  between  which  depths  are  given. 

Mean. 

Springtides. 

Authorities. 

Low 

water. 

High 

water. 

Low 

water. 

High 

water. 

MEXICO.  Gulf  CoMt— Con¬ 
tinued. 

Coatzaooaloos  Rino . 

To  anchorage  in  river . 

Feet 

12| 

Feet. 

14| 

Feet 

12 

Feet 

15 

IT.  S.  Hydr.  Office,  1848. 

Lasuna  de  Terminos . 

To  anchorage  off  the  town  . 

12 

131 

12 

18* 

IT.  S.  Hydr.  Office,  1873. 

MEXICO,  PACIFIC  COAST. 
MjziitLaD  Ilarbor . 

To  anchorage  inside  Blossom  Rooks . 

27 

81| 

26* 

32 

British  Admiralty,  1828. 

Gaavmas  Ilarbor . 

To  anchorage  off  Pid&ros  Island . 

42 

44* 

41* 

45 

U.  S.  Hydr.  Office,  1874. 

LOWER  CALIFORNIA. 

La  Paa  Bay . . 

To  anchorage  off  the  town . 

18 

21 

IT* 

21* 

Do 

San  Joso  del  Cabo  Bay . 

To  the  anchorage . 

85 

89 

84* 

89* 

British  Admiralty,  1830 

San  Lncaa  Bay . j 

To  the  anchorage . 

G6 

70 

66* 

70* 

Coast  Survey,  1871. 

AlmejasBay . 

Through  Rehnaa  Channel  to  anchorage . 

24 

28 

23* 

23* 

U.  8.  Hydr.  Office,  1873 

Magdalena  Bay . 

To  anchorage  in  Man-o'>war  Cove . 

58| 

62* 

58 

62* 

Coast  Survey,  1871. 

To  anchorage,  Eastern  Part  of  Bay . 

80 

34 

29* 

34* 

Do. 

Santa  Maria  Bay . 

To  the  anchorage . . 

GO 

64 

59* 

64* 

U.  8.  Hydr.  Office,  187?. 

San  J uanico . 

To  the  anchorage  under  San  J  uanico  Point  . 

80 

34 

29* 

84* 

Do. 

Ballenas  Bay . 

To  anchorage  off  rpouth  of  San  Ignacio  Lagoon. . . 

27 

31  ' 

2G| 

31* 

U.  a  Hydr.  Office,  1875. 

San  IlypoUto  Bay . 

To  anchorage  under  San  Hypolito  Point . 

83 

87 

33* 

37* 

Do. 

.San  Bartolomeo  Bay . 

To  anchorage . 

48 

64* 

47* 

65 

U.  a  Hydr  Office,  1873. 

Piaya  Mai  ia  Bay . 

To  the  anchorage . 

33 

39* 

82* 

40 

British  Admiralty,  1847. 

Port  San  Quentin . 

To  the  anchorage  above  Sextant  Point . 

13| 

18 

13* 

18 

U.  a  Hydr.  Office,  1875. 

San  Murtin  Island  .  . 

To  anchorage  in  Hassler  Cove  . 

48 

48 

51* 

Do. 

Colarit  Bay . 

To  the  anchorage . 

42 

40 

42 

46 

Do. 

S  ID  Tomas  Anchorage . 

To  the  anchorage . 

45 

60 

44* 

60* 

Do. 

Todoa  Santos  Bay . 

To  Ensefiada  Anohoragu . 

80 

83* 

80 

88* 

Do. 
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TABLE]  OF  DEJPTHS,  PACIFIC  COAST. 

CALTFORNIA." 


I.east  water  in  channeL 

Plaoes. 

Limits  between  which  depths  are  given. 

Mean. 

Springtides,  at 
moon  ^greatest 
declination. 

Authoritiea. 

I.,ower 

low 

water. 

High 

water. 

Lower 

low 

water. 

Higher 

hFgh 

wat<*r. 

Feet 

21 

Feet 

251 
24i 

391  ' 

392 

182-20| 

462 

1 

231  : 

252  ; 

51 

71 

211  1 
8 

Feet 

184 

174 

32 

Feet 

274 

264 

41 

Co.ast  Survey,  18.56,  *78. 
Do. 

20 

At  the  anchorage  Ix'tween  Ballast  Point  and  La 

3.'* 

14-16 

Co.-ist  Survey,  Ig.'i#;. 

Do. 

Do. 

j  From  abreast  of  La  I’laya  Wharf  to  New  San  Diego 

324 

114-134 

394 

164 

184 

-I* 

* 

144 

2 

414 

204-224 

484 

2.H 

274 

74 

»4 

234 

11 

42 

Ihj. 

1 

'  From  abreast  of  New  San  Diego  to  abreast  of 

10 

Do. 

21 

Do. 

1 

Da 

3 

Do. 

17 

Do. 

5 

Coast  Survey,  1878. 

Da 

ej 

574 

24 

514 

114 

604 

54 

Da 

At  the  anchorage  between  the  Landing  and  Dcad- 

13 

171 

281 

341 

521 

621 

681 

334 

20 

114 

224 

284 

464 

464 

53 

204 

811 

371 

551 

651 

6O4 

35 

Coast  Survey,  1873. 
Coast  Survey,  1870. 

Do. 

24 

30 

48 

Coast  Survey,  1873. 

Da 

Anehora"e  in  Fisherman’s  Harbor . 

48 

Sauclumeiitc  I.'<l..iid  and  Har¬ 
bors. 

At  anchorage  in  Smuggler’s  Cove  or  Southeast 
Anchorage . , . . 

6t 

Coast  Survey,  1878-’70. 
Coast  Survey,  1879. 
Coast  Survey,  1876. 

Da 

At  anchorage  in  Northwest  Harbor . 

28J 

24 

274 

23 

Monica  Hay  .  . . 

At  anchorage  in  Malaga  Cove . 

80* 

27* 

28* 

42* 

42* 

45 

72 

At  anchorage  off  Santa  Monica  Wharf . 

21 

28 

20 

At  end  of  wharf . . 

22 

27 

21 

Do. 

At  anchorage  in  Heller’s  Shelter  § . 

36 

41 

85 

Do. 

At  anchorage  in  Dnme  Cove _ _ _ 

88 

41 

85 

Do. 

Anacapa  Island  and  Harbors  . . 

At  anchorage  south  of  eastern  end  of  the  island. . 
At  anchorage  sonth  of  the  Boat  Passage . 

39 

86 

434 

704 

74 

24 

88 

85 

Coast  Survey,  1855. 

Do. 

Through  the  Boat  Passage . 

8 

3 

0 

Do. 

Santa  Crns  Island  and  Harbors 

At  anchorage  in  Smuggler’s  Cove  (eastern  end  of 
island) . 

lOi 

80 

184 

50 

254 

88 

Do. 

At  Outer  Anchorage  north  of  the  Cove . 

w* 

624 

814 

84* 

764 

38 

7 

Da 

At  Inner  Anchorage  north  of  the  Cove . 

48 

47 

64 

Do. 

At  Shaw’s  Anchorage . 

27 

26 

33 

Da 

In  Forney’s  Cove . 

80 

20 

38 

Coast  Survey,  1874. 
Coast  Survey,  1875. 

Do. 

Do. 

At  anchorage  in  Prisoner’s  Harbor . 

72 

71 

78 

At  Inner  Anchorage  off  Steamboat  Wharf . . 

At  end  of  wharf . 

2i 

80 

8O4 

1* 

20 

87* 

8* 

88  j 

At  anchorage  in  Tinker’s  Harbor . 

344 
2024 
1484 
344 
434 
154 
174 
404  1 

Do. 

Tbrongh  Anacapa  Passage . 

198 

107 

204 

Coast  Survey,  185.5. 
Coast  Survey,  1873-74. 
Coast  Survey,  1870. 
Coast  Survey,  1873-74. 
Coast  Survey,  1876, 

Do. 

Through  Santa  Cruz  Channel . . . 

144 

143 

150 

Santa  Itosa  Island  and  Harbors 

At  northwest  anchorage  in  Beecher’s  Bay . 

80 

29 

36 

At  southeast  anchorage  In  Beecher’s  Bay . 

39 

88 

45 

At  end  of  wharf  in  Northwest  anchorage . 

11 

10 

17 

At  anchorage  nnder  Black  Point . 

13 

12 

19 

At  anchorage  in  “Johnson’s  Lee” . 

38 

35 

42 

Do. 

At  imchoragc  under  Ford  Point . 

24 

23 

1  30 

Do. 

*  Th©  two  hipli  wat4Tfl  and  two  low  waters  of  the  same  day  vary  in  hclj^ht  n«  the  moon’s  ilo*  lination  varies:  That  is,  wh«  n  the  d«'cllnation 
is  nothin"  the  differenc©  between  any  two  snccossivc  high  or  low  waters  is  wry  small ;  but  when  th©  declination  Is  greatest  either  aoath  or 
north  the  diffen  nee  is  greatest.  The  depths  given  in  this  table  arc  computed  from  the  mean  of  the  lowest  low  waters* 

t  Dangerous  except  in  smooth  weather.  §  No  harbor  hero  with  wind  anywhere  to  the  westward  of  south, 

t  Shifting  bar.  Cannot  be  entered  by  strangers. 
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Table  of  depths.  Pacific  Coast — Coiitiuued. 


CALIFORNIA. 


L«*si 

ist  water  in  channel. 

Placea. 

Limits  between  wbicb  depths  .'tre  given. 

Moan. 

Springtides  at 
moon’s  greatest 
declination. 

Antborities. 

Lowor 

low 

water. 

Hich 

water. 

Lower 

low 

water. 

Higher 

high 

water. 

F^eL 

Feet. 

Feet. 

Feet 

Kun  Miguel  Inland  and  Harbon . 

At  anchorage  in  Ciiyler’s  Harbor . 

39 

m 

38 

45 

Coast  Survey,  1875-’76. 

At  anchorage  in  Tyler’s  Bight . 

42 

40} 

41 

48 

Do. 

At  anchorage  In  Adams’  Cove . 

24 

28} 

23 

30 

Do. 

A  anchorage  in  Simonton  Cove  . 

24 

28} 

23 

30  1 

Do. 

Through  Snn  Miguel  Passage,  . . 

102 

106} 

101 

108 

Do. 

Santa  Barlmra  Harbor . 

At  the  anchorage  near  the  wharf . 

20 

244 

19} 

26 

Coast  Survey,  1869. 

At  end  of  wharf . 

19 

234 

184 

25 

Do. 

i  '«»xo  Uarlwr  . 

At  the  anchorage . . 

27 

3'4 

264 

33 

Do. 

Point  Sul  Anchorago . 

■  Outer  anchorage . 

30 

434 

384 

45 

Coast  Survey,  1867. 

Inner  anchorage* . 

28| 

83 

271 

344 

Do. 

S;iii  I.aia  Obispo  Bay . . 

'  At  the  anchorage  . 

254 

30 

24t 

314 

Const  Survey,  1875. 

j  At  mooring-buoy  off  People's  Wharf . 

25 

294 

24 

31 

Dd. 

1  At  People’s  Wharf . 

10 

204 

15} 

214 

Do. 

At  mooring-buoy  off  Harford’s  Wharf . 

18 

224 

17} 

234 

Do. 

At  Harford’s  Wharf . . 

12 

104 

11} 

17 

Do. 

S<in  Simeon  Harbor . 

At  Ihe  anchorage  . 

24 

284 

234 

30 

Coast  Survey .  1852. 

Monterey’  Bay  and  Harbors — 

At  the  anchorage  in  Monterey  Harbor . . 

21 

28} 

23} 

30 

Coast  Survey,  I8.'*6. 

At  Monterey  Wh.arf . 

7 

111 

«} 

13 

Do. 

Anchorage  off  Gibson’s  Landing . 

27 

811 

26} 

33 

Do. 

At  the  anchorage  in  Sauquel  Cove . 

27 

31} 

26} 

33 

Coast  Survey,  18.')5. 

At  the  anchorage  in  Santa  Cruz  Harbor . 

30 

354 

28} 

374 

Coast  Survey,  1853. 

At  the  landing  near  Observatory . 

n 

3} 

111 

Do. 

Point  Alio  Nuovo . 

At  the  anchorago  off  the  wharf . 

10 

24 

184 

25 

Coast  Survey,  1853-’.**6. 

ffalf-Moon  Bay . ' 

At  the  anchorage  to  the  northwestward  of  Ames- 
port  Landing . 

27 

32 

264 

33 

Coast  Survey,  1863. 

At  Amesport  Landing  Wharf . 

124 

174 

12 

184 

Do. 

At  Wharf-end  under  Pillar  Point . 

2 

7 

14 

8 

Do. 

W  halenonn’a  Harbor . 

SAlN  FRANCISCO  BAY  and 
trlbatariea. 

At  the  anchomgo  i .  . 

Over  bar  from  the  southward  or  from  sea  to  The 

Golden  Gate  . 

15 

33 

37} 

32 

39 

Do. 

Coast  Survey,  18,'»8- 73. 

Over  bar  from  the  northward  to  The  Golden  Gate. 

30 

34} 

29 

36 

Do. 

Over  bar  alongshore  from  southward . 

344 

30} 

334 

404 

Do. 

Through  Bonita  Channel  from  northward  . 

48 

52} 

47 

54 

Do. 

Through  The  Golden  Gate  to  abreast  of  Fort  Point . 

122 

126} 

121 

128 

Coast  Survey,  1873. 

From  abreast  of  Fort  Point  to  Alcatraz  Island  . . 

42 

40} 

41 

48 

Do. 

From  abreast  of  Alcatraz  Island  to  anchorage  off 
San  Francisco . . 

52 

56} 

51 

58 

Coast  Survey,  1855-’73. 

• 

At  the  anchorage  between  Rincon  Rock  and 
Steamboat  Point . . 

48 

52} 

47 

54 

Do. 

At  the  anchorage  between  Oakland  Railroad 
Wharf  and  Yerba  Buena  Island . 

27 

32 

26 

33} 

Do. 

At  the  anchorage  under  north  shore  of  Fort  Point. 

30 

34} 

29 

36 

Coast  Survey,  1873. 

At  Fort  Point  Wharf  . 

10 

24} 

17} 

25} 

Coast  Survey,  1858- ’73. 

Anchorage  of  Potrero  Landing  . . 

344 

39} 

33} 

41} 

Do. 

Through  the  bay  to  Point  San  Bruno . 

224 

27} 

21} 

30} 

Do. 

From  abreast  of  Point  San  Bruno  to  Potrero  Point. 

20 

31} 

24} 

32} 

Do. 

To  head  of  bay  at  Calaveras  Point . 

15 

20} 

13} 

21} 

Do. 

To  the  northward  toward  San  Pablo  from  abreast 
of  Alcatraz  Island  to  Bluff  Point . 

54 

59 

53 

60 

Coast  Survey,  1855. 

From  abreast  of  Bluff  Point  to  Point  San  Pablo. . . 

37 

43 

86} 

44 

Coast  Survey,  1856- ’63. 

In  channel  between  Southampton  Shoal  and  Point 
Richmond . 

26 

82 

26} 

33 

Do. 

*  Holding-ground  not  good;  bard  annd.  t  Rarely  uaed.  >lot  marked;  and  no  anlBcient  tidal  data. 
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Table  of  depths,  Pacific  Coast — Continued. 

CAl.IFOnXIA. 


I'liicva. 


SAN  FRAKCISCO  BAY  and 
tribiitarie»—Coii  tinned. 


Lliult»  b«twecu  which  depths  Mie  glvcu. 


lnBi;.’ht  liotween  Point  Bonita  and  Point  L)hiblo..j 

At  the  anchorage  off  Oakland  Wharf . 

At  end  of  wharf . 

Over  bar*  Into  San  Antonio  Creek . 

Up  the  creek  to  Oakland .  10 

To  Brooklyn,  at  hea*!  of  creek . 

At  end  of  ALinicda  Railroad  Wharf . 

Over  bar  to  San  Leandro  Bay . 


Li'aat  w^ter  in  channel. 


At  aneborago  off  Dry  Dock  at  Point  Avisadera 

(Huutcra’  Point) . . . , . . . . 

Over  bar  to  Ravenawood .  . 

At  Ravenswood  Wharf .  . 

Over  bar  into  Angelo  Creek .  . 

From  Angelo  Creek  into  Steinln  rger’a  Creek 

Over  bar  into  Redwood  City  Crwk . . 

Up  the  creek  to  Redwood  City . 

Over  bar  into  Guadalupe  River . 

Over  bar  Into  Alvlso  Slongb . 

Up  the  slough  to  Alvino  —  . 

Over  bar  Into  Coyote  Creek  . 

Oi’er  bar  into  Mud  Creek . 

Entrance  to  Mowry’s  Creek . . 

Entrance  to  Mowry'a  Ci’t  ek  eastward  of  Calaveraa 

Point . . 

At  anchorage  in  Horse-Shoe  Bay . 

Entrance  to  Richardson's  Bay,  between  Peninsnl.i 

and  Saucelito  Points  . 

At  Saucelito  wharves . 

At  Saucelito  Point  Wharf . 

At  anchorage  off  Saucelito  Point . 

At  anchorage  under  Peninsula  Point  . 

Up  to  wharf  at  Point  Isabel  . 

In  entrance  to  San  Pablo  Bay,  between  San  Pedro 

and  San  Pablo  Points . . 

At  the  anchorage  between  Petaluma  and  Nupa 

Creeks . 

At  the  anchorage  off  Penole  Point  . 

To  entrance  to  Petaluma  Creek . —  ... 

In  the  entrance  to  creek .  . 

Up  the  creek  to  month  of  San  ALUtonio  Creek.  . . 

From  off  San  Antonio  Creek  to  Lakeville  Laud¬ 
ing  .  . 

Abreast  of  Lakeville  Lanaing .  .  .... - 

From  off  Lakevilh-  Landing  to  Rudesill's . 

From  Rudesill’s  to  Xewtown . 

From  Newtown  to  Petaluma  City  . 

In  entrance  to  Sonoma  Creek  . .  .  . . 

From  off  Penole  Point  to  entrance  to  Napa  Creek. 

In  mouth  of  Napa  Creek  .  . 

Up  the  Creek  through  Mare  Island  Straits  to  Val¬ 
lejo  .  . 

At  anchorage  off  Navy- Yard  . 

At  Yall^jo  City  Wharves .  . .  .  . 

*  The  improvement  contemplatea  a  channel  200  feet  wide  and  20  feet  deep. 


Sorin'! 

tides  at 

Mean. 

luuiin'H  gieatfst 
decimal  ion. 

A  uthunu«s. 

Lowrr 

■ 

Hi;:li 

water. 

Low  er 

IIi”lur 

low 

l«»w 

bi^h 

waWr. 

wat4tr. 

water. 

r^t. 

Feet. 

Feet 

Feet. 

39 

43J 

38 

45 

l.’oast  Survey.  lH.58-‘73 

v.:\ 

38 

32 

39) 

IKk 

30 

3.'. 

29 

36) 

l»o. 

10 

10 

0 

17 

r.  S.  Enginecfs,  Ij'hl. 

10 

16 

9 

17 

Do. 

2 

8 

1 

9 

r«)nst  SurvcN.  |k.V-‘7T 

7 

12 

6 

13) 

Ihi. 

1 

7 

0 

8 

(Joust  Survey, 

14 

20 

13 

21 

IhK 

(Xt 

C6 

59 

07 

Du 

7 

H* 

6) 

15) 

D<K 

10 

23| 

m 

24) 

Du. 

2 

0 

i 

10 

Do 

4 

11 

12 

Do. 

i:. 

22 

Hi 

21 

Do. 

2 

0 

li 

10 

Do. 

3 

10) 

2i 

11) 

Do. 

6 

13) 

H 

.  14) 

Do. 

1 

i 

Do. 

2 

li 

n 

Do. 

8 

8i 

li 

»i 

Do. 

7 

14| 

61 

15| 

Do, 

3 

10) 

2i 

11) 

Da 

16 

21 

15 

22 

Coast  Surrey,  18M. 

14 

19 

13 

20 

Do.  * 

8 

13 

7 

14  1 

Do. 

i  21 

26 

20 

27  1 

Do. 

IH 

23 

17 

24  ! 

Do. 

27 

32  1 

20 

31  { 

Do. 

1 

i  « 

0 

7 

Do. 

75 

81 

74) 

82 

I  Coast  Survey,  1854,  HJ5. 

15 

21 

1  H) 

22  ' 

Do. 

27 

33 

1  2G) 

34 

.  Do. 

12 

18 

i 

19  1 

Cua.st  Survey, 

13 

12) 

20 

I  Do. 

12 

1 

18 

11) 

1 

19 

Do 

7 

13 

1  6) 

14 

Do. 

10 

22 

1  l'>) 

23 

Do. 

4 

10 

1  3) 

11 

1  Do. 

2 

8 

u  ; 

9 

Do. 

1  1 

7 

1  ) 

8 

Da 

2 

8 

i  ** 

9 

1  Coaat  Surrey.  1854. 

28) 

21) 

29) 

Coast  Surrey,  1800^*04. 

31) 

! 

32) 

Do. 

21 

27) 

1 

20 

1  28) 

Do. 

21 

30) 

23 

1  31) 

Do. 

4-11 

10)-17) 

3 

1  11) 

Do. 
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Table  of  deptha^  Pacific  Coast — Continued. 

CALIFOKNIA. 


Least  water  in  channel.  j 

PlureM. 

I.imilii  iK'fwten  which  depths  aio  givtu. 

i 

Mean. 

1 

Sprinz  tides  at 
muon  8  greatest 
declination. 

Authorities. 

% 

1 

Lower 
.  low 
water. 

High 

wjiter. 

Lower 

low 

water. 

Higher 

high 

water. 

1 

FRANCISCO  BAY  and  , 

1  From  abreast  of  Navy-Yard  to  mouth  of  Napu 

Feet 

Ftet. 

Feet 

Feet 

triltcitaries — Continaed.  ' 

Slough  . 

19 

25* 

18 

26* 

Coiist  Survey.  1800. 

From  Napa  Slough  to  Bull  Island  Slough . . 

10 

16* 

9 

17* 

Do. 

i  From  Bull  Island  Slough  to  Suscol  Forry . 

3 

9* 

2 

10* 

Do. 

From  Suscol  Forry  to  Napu  City . 

1 

7i 

0 

8* 

Do. 

Pussago  through  llaccoon  Straits . 

to 

65 

59 

G6 

Coast  Survey,  1855. 

Through  tho  Sti-uits  of  Knrquines  to  Benicia - 

CO 

66 

59* 

67 

Coast  Survey,  1857-76. 

At  tho  anchorage  off  Bouicia . 

33 

39 

32* 

40*  : 

Coast  Survey,  1866-76. 

From  abreast  of  Benicia  to  Suisuu  Bay . 

33 

39 

1  32* 

40i 

Do. 

At  Benicia  Wharves . 

Up  Snisun  Bay  from  Army  Point  to  mouth  of 

6-18 

11-24 

S-17 

12-25 

Coast  Survey,  1866-’07. 

Suisun  Creek . 

12 

18 

Hi 

19* 

Do. 

Up  Suisun  Bi^  to  Suisun  Cut-off . 

13 

19 

12* 

20* 

Do. 

Through  Suisun  Cut  off . 

13 

19 

J2i 

20* 

Do. 

From  Suisun  Cut-off  to  Siraroous'  Point . 

Up  Suisun  Bay  from  Army  Point  by  South 

21 

27 

20* 

28* 

Du. 

Channel  to  Middle  Point . 

13 

10 

12* 

20* 

Coast  Survey,  1866-76L 

From  abreast  of  Middle  Point  to  Simmons’  PoinV 
From  abreast  of  Simmons’  Point  to  Sherman  Isl- 

U 

20 

13* 

21* 

Do. 

and  (mouth  of  San  Joaquin  River) . 

From  abreast  of  Simmons’  Point  to  mouth  of  Sac* 

33 

39 

32* 

40* 

Do. 

ramento  River  . 

From  Army  Point  through  channel  to  northward 

11 

17 

10* 

18* 

Do. 

of  Roe  Island  to  Gillespie’s  Point . 

From  Army  Point  through  Main  Channel  to  Gil¬ 

11 

17 

10* 

18* 

Do. 

lespie’s  Point . 

lOt 

25* 

18* 

26} 

Do. 

From  abreast  Gillespie’s  Point  to  Sherman  Island 

1  21 

27 

20* 

28* 

Do. 

In  entrance  to  Suisun  Creek . 

i  7 

13 

14* 

Coast  Survey,  1887. 

Up  Suisun  Creek  to  Snisun  City . 

'  2 

7* 

1*  1 

9* 

Do. 

In  Western  Entrance  t(»  Montezuma  Creek . 

10 

15 

0*  1 

15* 

Do. 

At  anchorage  under  Seal  Inland . 

27 

33 

26*  j 

34* 

Do. 

At  entrance  to  Roaring  River . 

.  Through  Roaring  River  to  junction  with  Monte¬ 

;  J* 

1 

0* 

1 

6* 

Do. 

zuma  Creek . 

i  ^  ■ 

8 

2* 

n 

Do. 

Through  Spoonbill  Creek  . .  . 

1  ^ 

7 

1* 

7* 

Da 

Through  Mallard  Slough . 

1  J 

6 

* 

0* 

Do., 

Up  New  York  Slough  to  Plttsbnrgh  Landing. 

!  5 

10 

4* 

10* 

Coast  Survey,  1871. 

Through  New  York  Slough  to  San  Joaquin  River. 
Through  Middle  Slough  from  Suisuu  Bay  to  San 

1  5 

1 

10 

4* 

10* 

Do. 

Joaquin  River . . . 

7 

12 

6* 

m 

Do. 

Thiough  Middle  Slough  to  Pittsburgh  Landing  . 
Up  Montezuma  Creek  by  Eastern  Entrance  from 

7 

12 

0* 

12* 

Do. 

Tongne  Shoal  to  Roaring  River . 

Xbrongh  Rock  Creek  from  Roaring  River  to  Hon¬ 

1 

1 

Oi 

4 

0* 

Coast  Survey,  1867. 

ker  Bay . . 

Up  Montezuma  Creek  from  month  of  Roaring 

»4 

4 

9* 

Do. 

River  to  Tulo  Islaud  . . 

At  Collins vlllo  Wharf  (entrance  to  Sacramento 

3 

8 

2* 

6* 

Do. 

River) . 

11 

16 

10* 

16* 

Coast  Survey,  1866. 

In  mouth  of  Sacramento  River . 

22| 

27* 

22 

27* 

Do. 

Up  tho  river  for  two  miles* . 

IG 

21 

15* 

21* 

Coast  Survey,  1867. 

Sacramento  River  to  Perry's  Landing . 

14 

19 

13* 

19* 

Do. 

' 

In  mouth  of  San  Joaquin  River . 

40 

45 

39* 

43* 

Do. 

3.  iJx.  29 - ^28 

Up  the  river  to  New  York  Slough .  . 

♦  No  sorvey  beyond  this  poi 

22* 

int. 

27* 

22 

271  1 

Do. 
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CALlFOIiXIA. 


1 

Least  water  in  channel. 

. 

Vhices. 

LiiiiilH  hot  ween  whiih  dipths  arc  given. 

M. 

an. 

Sp:  in 2  tides  at 
moon’s  greatest 
declinaiion. 

AuthoritifS. 

1  Lower 
low 
water. 

High 

water. 

Lower 

low 

water. 

Higher 

high 

water. 

‘ 

S.VN  FRANCISCO  BAY  and 

Through  New  York  Slough  to  Pitt.Hhurgh  l.nnd.  ^ 

Feet. 

Feet. 

Feet. 

Feet. 

t  n  bu  tai  ica— Contlnned. 

ing . 

304 

20 

301 

Co.TSI  Stirvey,  Is*J7. 

Up  San  Joaquin  River  to  Kimball's  Inland . 

From  Kimball’s  Island  to  easDun  eml  of  West 

22  i 

274 

22 

274 

1)0. 

l.sland . . 1 

:tii 

364 

31 

301 

Do. 

At  anchorage  off  Antux'h . > 

4Ci 

514 

40 

oil 

Do. 

At  Antioch  Wharves  . ' 

IH 

23 

174 

231 

Do. 

Halli-iias  Bay . 

At  the  anchonige . ' 

Xi 

38 

32 

Coast  Sun-ey.  18:4. 

(.•ord»-ll  Bant  (off  Point  Roycs) 

Shoalest  water  on  the  bank . [ 

L^O 

Coast  .Survey.  1x73. 

Deepest  water  on  the  bank  . . 

210 

Do. 

Orukii'M  Bay  . 

At  tlie  ancborage  under  eastern  shore  of  Point 

Reves . 

At  nnehorage  one  mile  to  llie  westward  of  Drake's  j 

21 

20 

20 

2:4 

Coast  Survey.  I800 

Esioro  . ' 

2HJ 

334 

274 

3.0 

Do. 

In  entmiico  to  Drake’s  Estero . 

8 

13 

7 

14* 

1)1.. 

At  ancborage  inside . 

10 

10 

9 

104 

D.». 

Tiituules  Bay . 

Over  liar  at  entrance  . 

10 

14J 

9 

ifil 

Cnasi  Sur\ey  .  |.‘01. 

From  inside  the  bar  to  Uog  Island . 

-10 

I4i 

9 

101 

Dll. 

From  abreast  of  Uog  Island  to  Mu  Id  row  ( Jly  . . 

tio 

201 

1.-. 

221 

Do. 

Frcira  abreast  of  Muldrow  City  to  Rancbeiia . 

19 

231 

18 

241 

l>o. 

From  abreast  of  Rancheria  to  head  of  bay . 

Througb  Tom’s  Point  Channel  to  alueasl  of 

1 

04 

0 

71 

Do' 

Smith's  Landing .  . 

7 

111 

0 

12} 

Do. 

At  wharves  at  Smith's  Lauding . 

0 

41 

Do. 

At  nin  horage  in  bay  abreast  of  Tom’s  Point . 

24 

28} 

23 

29} 

Do. 

In  mouth  of  Arroyo  San  Antonio . 

:i 

71 

2 

Do. 

In  White  Gulch . . 

18 

2.1 

17 

231 

Do. 

A  t  anchorage  off  Muldrow  City . 

18 

221 

17 

23} 

Do. 

At  anchorage  off  Rancheria .  . 

27 

3.} 

20 

32} 

Do. 

Boflega  Bay . 

At  the  Outer  Anchorage . 

24 

1 

•J3i 

3>  ; 

Coast  Survey,  1802. 

1  Over  the  barj  into  Inner  Bay . 

8 

13  1 

74 

1'* 

Do. 

!  Through  Inner  Bay  to  its  head . 

•» 

7 

li 

9 

Do. 

1  At  anchorage  southwest  of  wharves  at  Bay  Ueml. 

13 

18 

124 

20 

Do. 

i  At  the  wharves  . [ 

5 

10 

44 

12 

Do. 

Sln*lfor  Covo  . 

1  At  the  Outer  Anchorage . 

184 

'  234  j 

j  171 

204  1 

Const  Surv»  y.  1880. 

j  At  Inner  Anchorage .  . 

5 

m  : 

Do. 

Mt^ndoclno  Bay  . 

1  At  anchorage  in  Outer  Bay . [ 

33 

371  j 

1 

3i»2 

Coast  Survey,  I.S72. 

At  anchorage  above  the  wharves . 

8 

1-1 

74 

141 

Do. 

At  Railroad  Whaives . 

13-18 

171--.'.31 

124-lrii 

191-201 ' 

Do. 

Humboldt  Bay  . 

Ill  theentiance§  . 1 

12 

174  , 

1 

11^4  1 

Coast  Survey,  1875. 

Over  Inner  Bar  bv  West  Channel . 

13 

lh4 

12 

194  ; 

Const  Survey,  1871. 

^  Through  East  Channel  from  entrance  to  Bucksport 
At  anchorage  in  West  Channel  abreast  of  Lighl- 

124 

1  6 

1 

134  I 

IH>. 

j  House . 

254 

i 

244 

32 

Do. 

1  At  anchorage  in  East  Channel  off  mouth  of  Elk 

1 

j  River . 

30 

414 

34 

424 

Do. 

j  At  anchorage  abreast  of  Unmboldt . 

m 

2.0 

1^=4 

26 

Do. 

j  From  abreast  of  Biickspoit  to  Eureka . 

7 

124 

0 

134 

Do. 

At  Eureka  Whar\’e.s . 

0 

114 

5 

1J4 

Do. 

•  From  abreast  of  Eureka  to  Arcati  Wharf . 1 

4 

04 

3 

1  m 

Do. 

;  At  Areata  Wharf. . 1 

4 

04 

3 

1  104 

Do. 

!  At  anchorage  off  Bucksport . j 

1  Channel  through  sonthei-n  arm  of  Bay  to  its  head  1 

224 

28 

214 

!  29 

1 

Do. 

!  (Meyer’s  Landing) . .  1 

0 

54 

—1 

0| 

Do. 

*  Orer  bar  abreast  of  Saiid  Point.  t  Over  Hog  Island  Dar.  J  Shifting  sand  bar.  ^  This  bar  shifts  constantly .  both  in  iIc;>LL 
and  directioD.  It  cannot  be  ontered  without  a  pilot,  and  then  only  in  tine  weather. 
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Table  of  depths,  Pacific  Coast — Continued. 

CALIFORNIA  AND  OREGON. 


Least  water  iu  chniinel. 


PUoM. 


XrinLlad  Harbor  . 


Cr«»c<*nt  City  Harbor. 


Limits  botweeu  which  depths  are  given. 


At  the  Outer  Anchorage  between  Prisoner’s  Rock  ^ 

and  Trinidad  Hoad . 

At  moorings  inside  of  Prisoner’s  Rock . 


Mean. 


[  Spring  tides  at  | 
nuton’sgr^t-ost , 
I  declination.  : 


Authorities. 


Cb0tko  Cots  (Oregon) 


In  the  entrance  between  the  Light-Hon.so  and  ■ 

Steamboat  Rock . 

At  the  anchorage  between  Wharf  and  Fauntleroy’s 
Rock . 


At  the  wharf  . 


Marklin  Cots . 

brack’s  Reef . 

If  Hiller's  Cove . . 

I’€»ri  <»i  ford  or  Ewing  Hnrixir. . 

C  ’wpe  Orford . . . 

f  •o<|Tiillo  lUver . 

Koos  B«y  and  Rlrsr . . 


At  the  anchorage  (inner)  between  Salmon  and 

Bar  Rocks . 

Over  Bar  into  Cbetko  River  . 

At  anchorage  in  Chetko  River  (off  “Miller’s  ’’). 

At  the  anchorage . 

At  flic  Outer  Anchorage . 


Entrance  by  Main  Channel  (between  Cape  Sebas¬ 
tian  and  Hunter’s  Island) . 


Entrance  over  bar  inshore  of  Hunter's  Island. 

At  the  puter  Anchorage t  (between  Tichenor’s  j 

Rock  and  Coal  Point) . 

At  Inner  Anchorage  (about  300  yards  S.  of  Battle  j 

Rock) . 

Through  the  “Steamer  Channel’’  between  Cape  | 

Orford  and  Cape  Orfonl  Reef . 

In  the  entrance  J . 

At  the  anchorage . '  16 

Up  the  river  to  wharf . . 

Over  bar  I . . 

At  the  anchorage  inside  the  bar  (off  entrance  to  | 

South  Slough) . 

From  anchorage  up  to  Empire  City . 


From  abreast  of  North  Bend  Point  to  Marshfield 

Point  . . 

Into  Poney  Slough .  . 

Entrance  to  North  Slough .  . 

Entrance  to  Hayno’s  Slough . . 

Not  them  Entrance  to  Koos  River  under  Pierce’s 

and  Crawford’s  Points . 

Through  Marshfield  Channel  into  Koos  River  . . . 


River  . 


In  Mouth  of  Coal- Bank  Slough 
In  Mouth  of  Isthmus  Slough. . . 
In  Mouth  of  Kitchen  Slough  . . 
.At  •  ntmnce  to  South  Slough  . . 


Lower 

low 

water. 

High 

water. 

I.ower 

low 

water. 

Higher 

high 

water. 

Feet 

Feet. 

Feet. 

Feet. 

4i 

48 

41 

494 

Coast  Survey,  1872. 

27 

33 

26 

344 

Do. 

H 

20 

13 

214 

Do. 

25 

3U 

24 

824 

Coast  Survey.  18.'*9 

25 

314 

24 

324 

D«.. 

19* 

251 

184 

261 

Do. 

134 

10} 

12J 

20} 

D<». 

14 

20i 

13 

214 

Do. 

39 

43 

38 

44* 

Coast  Survey,  1873 

19J 

23| 

184 

241 

... 

1 

5 

0 

8* 

Do. 

7 

11 

6 

124 

Do.  '' 

12 

16 

11 

174 

Do. 

36 

40 

35 

«* 

Const  Survey,  1874. 

24 

28 

26 

294 

Do. 

27 

31 

26 

824 

Coast  Survey,  1 878. 

224 

264 

214 

271 

Do. 

10 

14 

9 

154 

Do. 

63 

694 

624 

704 

Coast  Survey,  1853. 

1 

1 

274 

204 

284 

Do. 

'  62 

584 

514 

594 

Const  Surrey,  1871. 

21 

104 

Coast  Survey,  1860. 

1  16 

224 

154 

234 

Do. 

7 

134 

8* 

144 

Do. 

8 

.  14i 

74 

154 

Coast  Survey,  1865. 

27 

834 

204 

344 

Do. 

17 

234 

184 

244 

Do. 

1  ■  16 

224 

154 

234 

Do. 

1  15 

214 

144 

224 

!  Da 

'  10 

i 

15 

1 

16 

1 

1  Da 

!  1 

6  i 

\  k 

7 

Do. 

1  7 

12 

1 

13 

Da 

7 

12 

84 

1 

13 

1  Do. 

'  3 

8 

24 

0 

Do. 

*  4  : 

0 

34 

10 

Do. 

10 

15 

9* 

16 

Do. 

'  ® 

13 

74 

14 

Do. 

7 

12 

84 

13 

Do. 

•  7 

12 

84 

13 

Do. 

1 

8 

7 

Do. 

12 

i  18 

11* 

10 

Coast  Survey,  1858, 

13 

10 

124 

20 

Da 

6 

11 

54 

18 

Do. 

*  Many  rocks  and  shoals. 
f  OuIdiDg-groond  not  good 


At  the  anchorage  in  Winchester  Bay . 

Up  the  river  to  wharf  below  Middle  (Iround.... 

J  Sh.ftH  conslantK .  Depths  given  repi  cKCHt  tliu  condition  of  the  bar  in  October,  IMS. 
Cou  tantlj*  shifiiiig.  Cannot  be  enter*  d  without  n  pilot. 
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OliKGON. 


Places. 

Limits  between  which  depths  are  givi  u. 

Least  water  in  channel. 

1  Spring  tides  at 
Mean.  n'.i>on  s  greatest 

j  declination. 

Authorities. 

Low.'.' 

low 

wator. 

Ili-h 

water. 

Lower 

low 

,  water. 

Higber 

high 

water. 

UiDpquali  River — Continued  .. 

From  Winchester  Bay  by  East  Channel  to  Middle 

Feet. 

Fe£t 

FecL 

Feet. 

Ground . 

13 

19 

121 

20 

Coast  Survey,  1853. 

Thiough  ehnnnel  east  of  Midtilo  Ground . . 

10 

16 

91 

17 

Do. 

Through  Western  Channel  to  jun>  lion  above  tho 

Middle  (iround  * . . 

3 

» 

21 

10 

Do. 

At  anchorage  abreast  of  Ast  jouoiukal  Station  .. 

16 

22 

151 

23 

Do. 

7J 

154 

62 

17 

U.  S.  Engioeers,  1880. 

At  anchorage  on  ea.stern  side  of  Alseya  spit  .  . 

15 

2Ji 

14 

244 

Do. 

» 

161 

8 

172 

Lt.  House  Board,  1870 

At  the  anchorage  oflf  New])ort  . .  . 

30 

37i 

29 

3K2 

Coast  Survey,  1868. 

Kroin  the  anchorage  by  Main  (uorlhi-rn)  Channel 

to  Coijuille  Point  (entrance  to  Yaquinua  River) 

16 

231 

141 

241 

Do. 

From  the  anchorage  through  South  Channel  to 

Coqnille  Point . 

§5 

12i 

41 

134 

Do. 

Through  the  passage  between  Mud  Flat  and  Sand 

Flat . 

n 

2 

11 

Do. 

From  abreast  of  Coquiile  Point  to  Lllewild  Point. 

IH 

2'i 

161 

264 

Do. 

Fi-ora  Idlewild  Point  to  ONSterville . 

13 

2ol 

111 

211 

Do. 

In  Iloxie’s  Cove . 

1-7 

81-151  ~4-131 

Do. 

Tillainook  Bay  . 

14 

20i 

122 

212 

Coast  Survey,  1866-’67 

At  the  anchorage  under  Kiucheloe  Point  . . . 

16 

211 

142 

232 

Da 

At  the  anchorage  nnder  Mt'raaluct  Head  . 

11 

17i 

n 

182 

Do. 

Tlirongh  tho  East  Channel  to  Sandstone  Point  . .. 

101 

71 

17J 

Do. 

From  abreast  of  .Sandstone  Point  to  .Sh«‘ll  Point  . . 

3 

a 

102 

Da 

From  abieast  of  Shell  Point  to  Rock  Point  (at  head 

,  of  bftv) . 

1 

n 

-i 

PI 

Do. 

1  Through  tho  Middle  Channel  to  Shell  Point  . 

121 

u 

13J 

Do. 

1  From  abreast  of  .Shell  Point  to  Rock  Point _  . 

u 

Pi 

1 

94 

Do. 

1  Through  tho  Western  Channel  to  I'itchcr  Point.. 

7 

13J 

S2 

14| 

Do. 

From  abreast  of  Pitcher  Point  to  Rock  Point _ 

2 

Pi 

1 

1  n 

Do. 

COLUMBIA  RIVER . 

1  22 

291 

21 

304 

U.  SL  Engineers,  1880. 

'  1  Over  bar  by  the  South  Channel  II  . 

19 

264 

18 

1  i 

Do. 

Through  North  Channel  into  Baker’s  Bav . . 

26 

.331 

25 

844 

Coast  Survey,  1868, 

Through  South  Channel  into  Baker’s  Bay . 

17 

241 

16 

254 

Do. 

At  anchorage  off  Fort  Stevens  Wh.arf . 

36 

434 

35 

444 

Do. 

At  anchorage  under  Cape  Disappointment  in 

Baker’s  Baj' . . . 

24 

311 

23 

324 

Da 

Up  river  from  Point  Adams  to  Astoria  . 

22 

291 

21 

804 

Da 

At  the  anchorage  off  Astoria . 

27 

34 

26 

364 

Da 

At  Astoria  Wharf . 

19 

26 

18 

Do. 

In  entrance  to  Young’s  Bav  . 

13i 

21 

121 

222 

Coast  Survey.  1876-’77. 

Through  tho  bay  to  mouth  of  Young’s  River 

13 

201 

12 

224 

Do. 

In  entrance  to  Young’s  River . 

24 

.314 

23 

334 

Do. 

From  abreast  of  Sand  Island  by  Northern  Channel 

to  Point  Ellice  . 

3tJ 

4U 

332 

4.3 

Coast  Survey,  1868. 

Up  river  from  Astoria  to  Tongue  Point . 

m 

261 

181 

272 

Do. 

Through  Northern  Channel  from  Point  Ellice  to 

i 

Gray’s  Point  . . 

13  1 

201 

124 

214 

Do. 

To  anchorage  on  western  shore  of  Gray’s  Bay  . . . 

36 

43 

3.54 

444 

Do. 

Through  Grav’s  Bav  to  Alamient  River  . 

6  ' 

13 

H 

144 

Do. 

From  Point  Ellice  to  Tongue  Point . 

14 

21 

134 

2?4 

Coast  Survey,  1867-’n8 

'  From  Point  Ellice  to  Cement ville  Lower  Wharf.. 

12  ' 

19 

lu 

204 

Da 

1  Through  Woody  Island  Channel  from  Tongue  ^ 

1 

Point  to  jnnelion  with  Cordell  Channel . 

J  ■ 

194  ! 

112 

20 

Do. 

'  Through  Conlell  Channel . i 

17 

231  1 

1  152 

24 

Da 

•  No  survey  above  this. 

1  Condition  o* 

bar  in  1870. 

li  .Shifting  sanda 

t  Constanllj  shiftiug.  Cauiiot  l)o  eDten  d  without  a  pilot.  |  Uver  MitltUo  Ground. 
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UNITED  STATES  COAST  AND  GEODETIC  SURVEY. 
Table  of  depths^  Pacific  Coast — Continued. 

OREGON  AND  WASHINGTON  TERRITORY. 


'  Least  water  in  channel. 

I 


Places. 

Limits  between  which  depths  are  given. 

Mean. 

Spring  tides  at 
moon’s  greatest  1 
declination.  i 

Lower 

low 

water. 

High 

water. 

Lower 

low 

water. 

Higher 

high 

water. 

COI-TTMBIA  RIVER— Confd. 

Through  Woody  Island  Channel  from  junction 

Feet. 

Feet. 

Feet. 

Feet. 

with  Cordell  Channel  to  Woody  Island . 

Through  North  Channel  from  Gray’s  Point  across 

ir. 

21* 

13* 

22 

Portuguese  Bar. . 

11 

18 

10* 

19* 

From  Portuguese  Bar  to  abreast  of  Yellow  Bluffs. 
From  abreast  of  Yellow  Bluffs  to  Jim  Crow  Point 

19i 

20* 

18* 

27* 

(junction  of  all  channels) . 

From  Tongue  Point  through  Cathlamet  Bay  to 

20 

20* 

18* 

27 

John  Day's  Point .  . . 

9 

15* 

7* 

16 

In  mouth  of  John  Day's  River . 

Through  Cathlamet  Bay  fiom  John  Day’s  Point 

7 

13* 

5* 

14 

to  Settler’s  Point  (South  Shore  Channel)  . 

12 

18* 

m 

19 

From  Settler's  Point  to  Prairie  Channel . 

Channel  from  Tongue  Point  to  entrance  to  Prairie 

6 

12* 

4* 

13 

Channel . 

15 

21* 

13* 

22 

Through  Prairie  Channel  to  Warren’s  Landing. . . 
By  Northern  Passage  in  Prairie  Channel  under 

1.5 

-7* 

13* 

22 

South  Shore  of  Marsh  Island . 

From  Warren’s  Landing  to  Southwestern  end  of 

17 

23* 

15* 

24 

Long  Island .  ... 

Through  Prairie  Channel  to  eastern  end  of 

8 

la 

ej 

15 

Woody  Island . 

From  Prairie  Island  Channel  across  the  flats  to 

18 

•24* 

m 

25 

Main  Channel  at  Willow  Island .  . .  . 

Marsh  Island  Creek  from  Woody  Island  Channel 

0 

ISi 

7* 

16 

1  to  Prairie  Channel .  . 

Through  Main  Channel  from  Jim  Crow  Point  to 

2 

8* 

1 

9 

Three  Tree  Point . 

89 

45* 

37* 

46 

From  abreast  of  Throe  Tree  Point  to  Puget  Island 

37  ! 

43* 

36 

44 

Through  Multnomah  Slough  to  Main  Channel  . . . 
From  Cathlamet  Point,  S.  of  Tenasilliheo  Isiund, 

0 

15* 

8 

i 

16 

1 

to  Puget  Island . 

Through  Main  Channel  from  west  end  of  Puget 

10 

16 

9  \ 

17* 

Island  to  Cape  Horn . 

24 

29* 

23 

81* 

1 

Through  Cathlamet  Channel  to  Capo  Horn  . 

15 

20 

14* 

22 

At  anehorage  off  Cathlamet . 

42 

47  1 

41* 

49 

j 

At  Cathlamet  Wharves . 

12 

17  j 

11* 

19 

! 

In  entrance  to  Westport  Slough  (Main  Channel) 

19* 

25 

18* 

27 

1 

At  anchorage  off  mouth  of  Slough . 

19* 

25  1 

18* 

27 

TJp  Westport  Slough  to  Westport  . . 

18 

23*  j 

1  17 

25* 

At  anchorage  off  Westport . 

25* 

<  31 

24* 

33 

. 

At  Westport  Wharf . . . 

Through  Westport  Slough  to  Wallace’s  Island 

11 

10* 

10 

18* 

Channel  . ' 

In  entrance  to  Wallaice’s  Island  Channel  frx>m 

1  5 

9*  1 

1 

1 

4* 

1 

11 

Main  Channel  . 

10 

20* 

1  15* 

22 

j 

Through  Wallace’s  Island  Channel . 

Main  Channel,  from  abreast  of  Cape  Horn  to 

5 

9* 

1 

1  1 

11 

1 

Bradbury  Slough .  - . 

30 

35* 

1  29  1 

87* 

1 

Through  Bradbury  Slough . 

From  abreast  of  west  end  of  Grim’s  Island  to 

17 

i  21* 

1 

16*  i 

1 

1  ' 

23 

1 

Big  Slough . 

4.-> 

I  50* 

!  i 

1  52* 

-  1 

Anchorage  in  Big  Slough . 

Main  Chanuel.  from  off  Big  Slough  to  lower  end 

22 

27 

21* 

[  29 

I 

of  Walker’s  Island  . 

28  j 

25* 

1  21*  : 

26 

1 

1 

At  an<diorago  off  Cleavclaud'H  Landing.  . , 

22  ! 

26* 

!  21*  1 

26 

1 

Through  Fisher’s  Island  Channel . j 

14  1 

17*  1 

18*  1 

1  18 

221 


Anthoritiea. 


Coast.  Survey,  1867’-C8 

Do. 

Do. 

Do. 

Coast  Survey,  187«. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Do. 


Do. 

Do. 

Da 

Da 

Da 

Da 


Da 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Coast  Survey,  1876“’77. 

Do 

Do. 

Coast  Survey,  1876. 
Coast  Survey.  1870-77. 


Coast  Survey,  1876. 
Do. 


Coast  Survey,  1077. 
Do. 

Da 
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UNITED  STATES  COAvST  AND  CEODETK’  SURVEY 


Table  of  depths,  Pat  if  c  Coast — C’ontiiiiHMl. 

OH  KG  ON  AND  WASHINGTON. 


LoaAt  wat«T  in  channel. 


Placet, 


COLUMBIA  RIVER— f'ont’d 


Limits  between  which  depths  sre  given. 


Mean. 


I  S|»rinii  tides  at  ; 
I  ni<<ou  N  lireatest 
ilc«  liEutiun. 


Authorities. 


8HOALWATER  BAY. 


Lowi-r 

low 

WHi«r. 


Hitrh 

Wa»*T. 


low 

w.iler, 


Ili-her 
hii'b  I 
wafer. 


*  Not  snfficient  data. 

(  Ne.ail\  a  o!  cast  »»f  Coffin  Rook, 
r  Three-quarters  of  amllo below  Martin's  Bluff. 


Through  Walker’s  Island  Ch.annel  to  Mount 

Coffin . 

Through  Main  Channel  fron>  hiwer  end  <»f  Walker’s 

Island  to  ILiiuier . . 

At  anehoiaj^t*  off  Rainier  .  . . ^ . j 

At  Rjiinier  Wbarv'es . 

Over  bar  into  Cowlii/,  River  . j 

Up  the  river  tc*  Monticello . 

Up  the  river  to  Froep<*ri . 

Mam  channel  of  Columbi.a  River  to  Sandy  Island. 
ThrtMi;:h  eastern  channel  from  .ahrea-Ht  of  Coffin 

Rock  to  K.Ttama . 

At  niudioratre  oflT  Kalania  . . 

At  Kalania  Wharves  . . 

Main  Channel,  ^rom  Sandy  Island  to  Deer  Lslan 

north  west  end . 

Thronsh  Coltonw«*o«l  Island  ('hiitinel  . 

From  otl  Kahuna  to  Deer  Island . i 

From  oft  northwest  end  of  Deer  Island  to  Martin's 

Bluff . 

From  abi east  Marlin's  Bluff  to  northern  eutiance 

to  Martin’s  Slouiih  . 

Through  Martin's  Sloiiiih  . I 

From  abreast  north  end  of  Martin’s  Island  to  . 

Columbia  City . j 

Deepest  water  in  channel  between  Rainier  and  1 

Sandy  Island . | 

Deepest  water  hetwen  Sandy  Island  and  north  ' 

end  of  Martin’s  Island .  ! 

Deepest  water  between  Martin’s  Island  and  Co-  I 

lumbia  City  . 

In  entrance  to  Burke’s  Slough . | 

Through  Burke’s  Slough  to  Martin's  Slough . 

At  anchorage  off  Columbia  City . 

In  the  entranco  by  N’<*rth  Channel  . 

In  entrance  by  South  Channel  H .  . 

At  the  unchoi-age  under  I^ml better’s  Point . 

At  the  anchorage  under  Cape  Shoal  water . 

At  the  anchorage  under  Toke  Point . 

At  the  anchorage  off  Bruceport  . . 

Across  the  bay  to  Range  Point . ; . 

In  entrance  to  W illopa  River . 

Up  Willopa  River  t<»  one  and  a  half  miles  above 

Range  Point . 

In  entrance  to  North  River . 

From  abreast  of  Leadbetter’s  Point  southward 
through  the  bay  to  abreast  of  Oysterville: 

1.  By  the  Beach  Channel . 

2.  By  the  Main  Channel . 

3.  By  the  East  Channel . 

At  anchorage  off  Oysterville . 

Fnun  off  Oysterville  by  Main  Channel  to  abreast 

of  Diamond  City  (L<*ng  Island) . 

§  On(»  mile  above  Burke’**  Slough. 
II  No  snrvev  sbor*-  this 


Feet.  Feet,  j  /Vc/, 


ID  [ 

m  ! 

1 

18*  j 

.3  1 

Coast  Surrey.  1877. 

20 

•-’Si 

(•) 

Do. 

30 

m  1 

C) 

U) 

Do. 

^\S 

(•) 

n  i 

Do. 

n  1 

n 

' 

Do. 

7  ; 

lot 

(■*>  1 

(•) 

Do. 

5 

H 

(•) 

Do. 

21 

24J 

u)  ! 

(•) 

Do. 

1 

Ifl 

19  1 

(*) 

n 

Do 

18  1 

U) 

C) 

Do. 

12-19 

U) 

(*) 

Do 

21 

24  I 

1 

(-)  1 

(•)  . 

Do 

21 

24 

(•) 

(•) 

Do, 

J9 

(*) 

(*) 

Do. 

31i 

C) 

Coast  Survey.  IWl. 

21 

22| 

<•) 

r) 

Tbi 

13 

ir» 

(*) 

(•) 

Do.  • 

22i  ' 

24* 

(*) 

U) 

Do. 

tl«0 

i 

183* 

(*) 

Coast  Surrey.  ]R77. 

♦lOOJ 

lOJ* 

U) 

n 

Coast  Surrey,  1881. 

§69 

701 

1  (•) 

1 

Do. 

9 

1  " 

(*) 

U) 

Do. 

9 

n 

n 

Do. 

1136 

371 

n 

n 

Do. 

22 

1  30* 

21 

3C* 

Coast  Survey,  18.55. 

25 

1  33* 

24 

3.H 

Do. 

72 

!  80* 

71 

82* 

Do. 

24 

I  32* 

23 

84* 

Do. 

24 

1  32* 

28 

34i 

Do. 

86 

i 

36 

46 

Do. 

15 

23 

14 

25 

Do. 

15 

23 

14 

25 

Do. 

15 

23 

14 

25 

Do. 

6 

14 

6 

16 

1  Do. 

1 

14 

22 

18 

24 

1 

Do. 

34i 

1  42* 

83* 

44* 

1  Do. 

•*8 

1 

7 

18 

Do. 

27 

j  35 

26 

37 

Do. 

2si 

3«; 

•‘7* 

1  3f^* 

Do. 

f  (  onstontly  shift iiig;  cannot  l>e  entered  without  a  pOoi 
♦•Over  bar  at  Junction  with  Main  Channel. 
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UNITED  STATES  COAST  AND  GEODETIC  SURVEY.  22:1 

'Table  of  depth  ft,  Pacific  Coast — Continued. 


OREGON  AND  WASHINGTON  TERRITORY. 


Least  water  in  channel. 

Plaoos. 

Limits  between  wlilcb  depths  are  given. 

Mean. 

SpHtig  tides  at 
moon's  greatest 
declination. 

Authorities. 

Lower 

low 

water. 

High 

water. 

Ix)wer 

low 

water. 

Higher 

high 

water. 

Feel. 

Feet 

Feet 

Feet 

SHOAL  WATER  BAY— Con- 

Through  East  Cbannol  to  Long  Island . . 

21 

29 

20 

31 

Coast  Survey.  1855. 

tinued. 

From  off  Diamond  City  to  High  Point . 

25 

33 

24 

85 

Do. 

Through  East  Channel  to  Long  Island  Slough  .... 

22J 

80* 

21* 

82* 

Do. 

Through  Long  Island  Slough  to  High  Point . 

2 

10 

1 

12 

Do. 

From  High  Point  to  entrance  to  Baker’s  Slough  . . 

1 

0 

0 

11 

Do. 

In  entrance  to  Bear  River . 

8 

11 

2 

13 

Do. 

In  entrance  to  Nasfil  River . 

19* 

27* 

18* 

29* 

Do. 

In  entrance  to  South  Nemur  River . 

2 

10 

1 

12 

Do. 

In  entrance  to  North  Nemur  River . 

1 

0 

0 

1* 

Do. 

Omy*«  Hnrbor . 

Over  bar* . . . 

17 

25* 

16 

27 

Coast  Sum'ey,  1862 

At  anchorage  under  eastern  shore  of  Point  Brown . 
At  anchorage  in  mouth  of  South  Bay,  abreast  of 

24 

82* 

23 

84 

Do 

Point  Hanson . 

42 

50* 

41 

62 

Da 

Up  the  harbor  to  abreast  of  Steams’  Bluff . 

20 

28* 

10 

80 

Do 

From  Point  Hanson  to  month  of  John’s  River  ... 

10 

m 

0 

20. 

Do. 

Up  South  Bay  for  two  miles  t . 

10 

18* 

9 

20 

Do. 

Kee-ab  Harbor  (Strait  of  San 
Junn  do  Fnca). 

At  the  usual  anchorage . 

At  the  anchorage  between  Wa-o^dah  Island  and 

80 

87* 

29 

39 

Coast  Survey,  ls.52 

Ba-addah  Point . 

27 

34 

26 

86 

Do. 

Cre«*ceiit  Bay . 

At  the  anchorage  t . 

18 

25* 

16J 

27 

Coast  S’lrvey,  1852-'55 

p'reoh-Yrater  Bay . . 

At  the  anchorage . x . 

30 

87* 

28} 

39 

Biltish  Admiralty,  1817 

P'silse  Dungenees  Harbor  (Strait 

At  anchorage  under  Edlz  Hook. . . 

27 

34* 

25i 

86 

Coast  Survey,  185:-'53. 

of  Fuca). 

At  anchorage  on  the  South  Shore . 

From  abreast  of  Ediz  Hook  Light^honse  to  Head 

2.4 

36 

27* 

37* 

Do 

of  the  Harbor . 

27 

34* 

25* 

86 

Do. 

At  the  anchorage  at  Head  of  Harbor . . 

39 

46* 

87* 

48 

Do. 

Xew  XHingeneas  Harbor  (Strait 

At  the  anchorage  in  the  Roadstead . 

41 

48* 

39* 

50 

Coast  Survey,  18.55. 

of  Faca). 

In  the  entrance  to  Inner  Harbor  (over  bar)  . 

4 

11* 

2* 

13 

Do. 

At  anchorage  in  Inner  Harbor . 

10 

17* 

8* 

19 

Do. 

Wasbington  Harbor  (Strait  of 

In  the  entrance . 

12 

19* 

10* 

21 

Coast  Survey,  1881. 

Fuca). 

At  the  anchorage  near  Head  of  BCarbor . 

64 

61* 

52* 

63 

1)0. 

Fort  Hiacovory  (Strait  of  Fuca) . 

At  the  anchorage  under  Contractor’s  Point . 

00 

07*  j 

88* 

90 

Do. 

At  the  upper  anchorage  (Head  of  Harbor) . 

60 

67* 

68* 

69 

Do. 

^•liniralty  Inlet  and  Harbors.. 

Entrance  to  Inlet . 

228 

236  1 

220 

237 

Coast  Survey,  18.5.5. 

At  anchorage  in  Admiralty  Bay  $ . 

65 

73 

63 

74 

U.  S.  Explo’gExp  ,  1841. 

In  entrance  to  Port  Townsbend . 

63 

71 

72* 

U.  S.  Laud  OflBce. 

At  anchorage  off  the  town  . . 

58 

66 

66* 

67* 

Do. 

Entrance  to  Eilisut  Harbor . .  . 

Main  Channel  from  Admiralty  Head  to  Foul- 

25 

80* 

24* 

30* 

Coast  Survey,  J880. 

weather  Bluff  (entrance  to  Puget  Sound) . 

824 

331 

322 

834 

Coast  Survey,  1876. 

At  the  anchorage  under  Bnsh  Point . 

120 

127 

118 

130 

Do. 

In  entrance  to  Oak  Bay . 

120 

127 

118 

130 

Coast  Survey,  188«). 

In  mid-channel  of  bay . 

78 

85 

76 

88 

Do. 

To  Head  of  Bay . 

18 

25 

16 

28 

Do.  , 

At  anchorage  under  Oak  Point . 

60 

67 

58 

70 

Do. 

At  anchorage  under  the  Southern  Shore . 

61 

68 

49 

61 

Da 

At  anchorage  at  Head  of  the  Bay . 

40 

47 

88 

60 

Do. 

Af  anchorage  under  Marrowstone  Point . 

120 

128 

118 

180 

Coast  Survey,  1855. 

At  anchorage  in  Mutiny  Bay . 

42 

50 

40 

62 

U.  S.  Expl’gExp.,  1841. 

In  entrance  to  Door  Lagoon  . . 

4 

12  I 

2 

14 

Coast  Survey,  1870. 

At  anchorage  in  eastern  arm  of  Lagoon  . 

8  ! 

16 

6 

18  1 

Do. 

PTJGBT  sound  and  tribu¬ 

At  anchorage  in  western  arm  of  Lagoon . 

From  Double  Bluff  lo  West  Point . 

7 

800 

15 

6 

17 

Do. 

Land  Office  .Surveys. 

Do. 

taries. 

At  anchorage  off  Coitus  Bay . 

48 

56 

1  46 

68 

*  Many  ahoals.  t  Slight  shelter.  Unfit  for  strangers, 

t  ho  sorruy  hoyond  this  point.  ^ Open  to  southsastors,  and  no  good  holding>groiuid. 
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Table  of  (JepthSj  Pacific  Coast — Continued. 

WASHINGTON  TERRITORY. 


Loa'^t  wator  In  channel. 


Plaee 


PUGET  SOmtD  and  tribn- 
tariM>  •  Conlioned. 


1  Limits  between  which  depths  an*  given. 

Me 

Lower 

low 

water. 

an. 

Iliffh 

water. 

Feet 

71 

05 

311 

41 

20 

304 

324 

40 

12 

Spring  tides  at  | 
moon's  greatest . 
decliuatiou.  | 

Lower  Higher 
low  1  high 
water,  water. 

1  At  aneborage  in  Apple  Cove . 

At  anchoi  a;:e  under  Point  .TelT<  rson . 

In  entrance  to  Port  Madison . 

1  At  outer  anchorage . . 

In  the  entrance  to  Inner  Harbor . 

At  anchorage  off  town  of  Port  Madison . 

Through  Agate  Pass.ngo  Into  P<»rt  Orcliard . 

At  anchorage  in  Shilslnde  Ray . 

In  Mouth  of  Shilsliole  Creek . 

Feet 

CO 

51 

3(N) 

.30 

15 

19* 

22 1 

30 

2 

420 

Feft 

58 

52 

298 

28 

13 

174 

204 

284 

4 

Feet 

74 

63 

314 

^  i 

29  1 

334 
344  1 

404  ! 

124 

At  the  anchorage  off  Freeport . 

00 

714 

57J 

734 

At  YcHler’s  Wharf,  Seattle .  . 

24 

354 

214 

874 

At  Coal  Company’s  Wharf,  Seattle . 

14 

25i 

111 

274 

At  the  anchorage  off  the  town . 

42 

63 

40 

55 

At  the  anchorage  in  Murden’s  Cove  .  . 

21 

3- 

19 

34 

At  the  anchorage  in  Eagle  Harbor . ' 

344 

454 

324 

474 

At  the  anchorage  under  Wing  Point  . .  .t . . 

45 

56 

43 

58 

At  the  upper  anchorage  .  1 

27 

38 

25 

40 

At  the  anchorage  in  Port  Blakt  ly . 

43* 

.544 

414 

554 

At  the  Saw-Mill  Wharf . . 

17 

28 

15 

20 

In  entrance  to  Port  Orchanl  by  Ricli’s  Passage. . 

54 

62 

52 

61 

At  the  anchorage  In  Port  Orchard  under  Point 

White  . . . 

42 

50 

40 

52 

At  the  anchorage  under  Point  Turner . * 

30 

44 

34 

46 

In  Dye’s  Inlet . 

24 

32 

22 

34 

At  anchorage  in  Dye’s  Inlet . 

36 

44 

34 

46 

At  anchorage  in  Ostrich  Bay . . 

30 

38 

28 

40 

:  At  anchorage  under  Point  R-din .  . . 

30  1 

38 

28 

40 

At  anchorage  in  Dog-fish  Bay . 1 

42  1 

1 

52 

40 

54 

At  anchorage  in  Yukon  Harbor . .  . . 

39 

47 

37 

49 

Through  Main  Channel  of  Puget  Sonndfrom  West  ' 

1 

1 

Point  to  Point  Defiance . 1 

204 

215 

202  1 

218 

At  anchorage  on  Allen  Bank  . 

00 

71 

58 

74 

Through  Colvos  Passage  to  Point  Defiance . 

1.50  i 

162 

148  , 

163 

At  anchorage  under  Point  Peter, in  Colvos  Pass.age. 

36  1 

47 

34  1 

50 

At  anchorage  in  Trump  llarlmr  . . 

54 

66 

52  , 

60 

j  At  lower  anchorage  in  Quartermaster’s  Haibor. . 

45  ' 

56 

43 

59 

1  At  upper  anchorage  in  Quartermiister's  Harbor  . . 

14 

25 

12  1 

28 

j  At  anchorage  in  Gig  Harbor . . . 

30 

42 

28  1 

43 

In  entrance  to  Gig  Harbor  . . 

10 

22 

^  \ 

23 

In  entrance  to  Commencement  Bav . 

540 

. 1 

At  anchorage  under  Point  Brown . 

42 

57 

414  i 

581 

At  anchorage  off  New  Tacoma  Whar%'e8  . 

48 

63 

474  1 

64| 

At  Coal  Wharf,  Tacoma  .  . 

18 

33 

174 

344 

At  Railroad  Wharf,  Tacoma . 

21 

39 

234 

404 

Tbrongh  The  Narrows  to  Steilacoora . 

100 

172 

158 

173 

At  the  anchorage  ofl'  Steilacoom . 

45 

57 

43 

58 

At  Steilacoom  Wharves  . 

14  ! 

20 

12 

27 

Whollochet  Bay  anchorage  . 

48 

00 

46 

61 

Through  Hale’s  Pas-sage  to  Carr’s  Inlet  . 

51 

03 

49  i 

64 

In  entrance  to  Carr's  Inlet,  between  Fox  and  ) 

McNeill  Islands .  . 

404 

At  anchorage  in  Carr’s  Inlet,  under  Green  Point 

72 

86 

70 

85 

At  anchorage  in  Terrel’s  Cove  . .  . 1 

45 

57 

4.i 

58 

At  anchorage  under  eastern  end  of  Raft  Island  . .  * 

48 

60 

46 

Cl 

AiithoriUtta. 


Coast  Survey,  1875. 

Do. 

Coast  Survey,  1868 
Do. 

Do. 

Do. 

Do. 

Coast  Sarve3',  18C7. 

Do. 

Coast  Survey,  1875. 

Do. 

-  Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

U.  S.  Explo’gBxp..  1841. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Coast  Survey,  urTT^*?!. 
Do. 

Coast  Survej-,  1878. 

Do. 

Do. 

Coast  Survey,  1877. 
Coast  Survey.  1878. 

Do. 

Do. 

Do. 

Coast  Survey,  1877. 

Do. 

D«i. 

Do 

Do. 

Coast  Survey,  1878 
Do. 

Do. 

Do. 

Coaat  Survey.  1879. 

Coasit  Survey,  1878. 
Coast  SuTvey,  1879 
Do. 

Do. 
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Table  of  depths^  Pffciji<‘  Coaxi — ( ’oiitinncd. 


\VAsmxGTC)X  TKi:i:i  ioky. 


Lr.'i.st  wati-i 

iu  chanin  1. 

' 

Spring 

t  hle.s  at 

M. 

ail. 

iiifOii  M  greatest 

LiuiitH  betwi  »  u  \\  bit  li  »loi>tlis  a:*-  i;i\  t-.i. 

dccliuatioii. 

Authoi  iti«  H. 

1.0 w<  r 

Lower 

Higher 

low 

low 

liigh 

water. 

water. 

water. 

water. 

Icct. 

Feet. 

Feet. 

Fiet. 

Pl’CJKX  SOUND  and  tribu- 

At  nnchora;;o  ntf  mouth  of  liurlry  I.a;;ooii  (lu  ail 

tttx  iosi — CoDtinned. 

of  inlet) . 

:;3 

4.7 

31 

•10 

Coast  Survey,  1879. 

Throiij-li  B;il<;irH  I’a-saa^^e  (between  Mi  Neill  and 

Andereou  Isluntls) .  . 

Ofei 

70i 

50i 

71i 

1)0. 

Tbrouj^h  Pitt  Passage,  from  nab  h’suiul  Dra^  ton’s 

I’iVR.sages  to  Carr's  Inlet . 

l.’i 

25 

11 

20 

Do. 

Through  Drayton's  Passage  to  Pitt  Passage . 

1G2 

174 

100 

175 

Coast  Survey,  1878. 

At  the  anchorage  in  Titusi  l>av.  . 

30 

.51 

37 

52 

Do. 

Through  Cormorant  I’ass  fioni  Steilaooom  to 

Tatsolo  Point . 

120 

132 

118 

135 

Do. 

Through  Main  ChannelofPugi  t  Sound  from  P»tint 

Defiance  to  Lyle  Point  ...  ...  . .  - 

100 

172 

158 

175 

Do. 

At  anchorage  in  Oro  liav  .  . . 

27 

30 

25 

42 

Do. 

At  anchorage  ofl’  Nisquallv  Flats . 

;5U 

48 

34 

51 

Do. 

Through  Main  Channel  of  Sound  fiom  abrca.^it  of 

Lyle  Point  to  Johnson's  Pt)int . 

1C4 

117 

102  i 

118 

Do. 

Through  Case’s  Inlet  to  I*oint  Dougall 

ILO 

132 

118 

135 

Coast  Survey,  1878-79. 

At  anchorages  in  Case's  Inlet : 

I.  Behind  Uerrou  Island 

r.4 

00 

5‘J 

09 

Do. 

2.  In  Ray’s  Cove 

'27 

3!) 

25 

42 

Coast  Survey,  1879. 

3.  Behind  StreU  li  Island  . . 

4.;i 

5i^i 

4Ji 

Oli 

Do. 

•t.  BetwcHUi  Stretch  and  Reach  Islands  ... 

42 

40 

57 

Do. 

5.  At  head  of  Bay 

11) 

31i 

]7i 

3li 

Do. 

Through  Pickering  Passage  to  Pcalc’s  Pa.ssage 

43 

'•7 

41 

59 

Do. 

Through  Pickering  Passage  to  Squaxin  Passage. 

40,i 

54i 

39 

50  i 

Do. 

At  the  anchorage  in  Ileuderson's  Tub  t  . 

;iii 

44 

28i 

45 

Coast  Survey,  1878. 

At  head  of  Inlet.  . 

Dry 

Do. 

1 

Thiough  Dana'.s  Passage  . 

03 

108 

91 

110 

Coast  Surve3’,  1879. 

Through  Peale's  Passage  to  Pickeiing  I’a.ssago  .. 

Hi 

25  i 

t'i 

27i 

Do. 

Through  Squaxiii  Passage  to  Picketing  Passage. 

3.3 

1  '' 

31 

49 

Do. 

At  the  anchorage  in  Budd’s  Inltd 

30 

50 

34 

52 

Coast  .'Purvey,  1873-'74. 

Up  the  Inlet  to  Olympia  Wharves  ...  . 

lOi 

0 

I9i 

Do. 

At  the  anchorage  in  Bnth  r’s  Cove .  . . 

24 

1  38 

22 

40 

Do. 

At  the  anchorage  off  Priest’s  Point  . 

15 

1  20 

(*) 

Do. 

At  anchorage  in  Eld  Inlet  under  Cttopi  r's  Point  . 

51 

1 

50 

CO 

Coast  Survey,  1879. 

At  upper  anchorage  . 

18 

32 

17 

33 

Do. 

In  main  channel  of  Puget  Sound  from  Johrj.sou’s 

Point  to  Sandy  Point  .  . . 

102 

110 

luo 

1  118 

Do. 

At  anchorage  in  Totten's  Inlet  under  Sandy  Point 

38 

52 

36i 

1  53 

Do. 

At  upper  anchorage  off  Little  Skooknm  Inlet - 

27  1 

41  1 

‘  25i 

42 

Do. 

1 

In  mouth  of  Little  Skooknm  Inlet . . 

3J 

20 

Do 

1 

At  anchorage  in  Ilaniiucrsley's  Inlet  under  C'lok's 

1 

1 

Point . . 

24  ' 

38  1 

22  i 

39 

Do. 

1 

Thiough  the  Inlet  to  Oakland  Ba}* . 

0 

20 

21 

Do. 

At  anchorage  in  Oakland  Bay  . . 

21 

35 

19.i 

30 

Do. 

CANAL  and  tiibu-  ; 

Up  the  Canal  from  Foulwoather  Bluff  to  Hood’s 

1 

'  ! 

1 

f4brd*»***  ' 

Hoad . 

olGi 

'  Coa.st  Surve\',  1880. 

At  anchorage  in  Port  Ludlow  under  Tala  Point 

51 

00  1 

49 

02 

Coast  Survoj*,  1855. 

At  inner  anchorage  ahovo  Millport . .  i 

1  40 

53 

1  Do. 

Entrance  to  Lagoon,  between  “The  Twins" . 

11 

20 

i  9i 

21  i 

Do. 

At  anchorage  in  Lagoon  . . . 

Hi 

13 

25 

Do. 

Entrance  to  Mats-Mats  .  . 

i 

1  -1 

11 

Do. 

At  anchorage  under  Foulweathi  r  Bluff . 

72 

81 

70 

83 

Coast  Survey,  1880. 

At  anohorage  in  Hood’s  Head  Cove  . 

8 

17 

1  6 

10 

Do. 

Up  the  Cunal  from  Hood’s  Head  to  Hazel  Point. .. 

I72i  , 

1 . ! 

1 . . 

Da 

*  Not  sufficient  data. 

s.  Ex.  29 - 29 
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Table  of  depfhft^  Pad Jlc  JO  on  si — Continued. 

WASHINGTON  TERRITOET  AND  BRITISH  COLUMBIA. 


PUc«#i- 


BOOD’S  CANAL  ana 
taries — ( 'on  tinned. 


frlbu- 


Pbaaeasion  Sonnd  and  Saratoga 
Pasaage  to  WaiihingtOD 
Bonnd. 


STRAIT  O^  SAN  JUAN  DE 
FUCA  (North  Shore). 


Limits  betwiH’D  wliifb  depilin  arn  givt-n 


LoflHt  water  in  channel. 


1  Sjuing  * 

I  n!«mn  s  j;icai«-8t ! 
I  di'cliiiatieu.  I 


A  iithoritire. 


Low«*r  I 
low  I 
water,  j 

FrH. 

At  anchorage  in  SquamiHli  Haibor: 

1.  Eastern  aide  of  Middle  Onuiiid  .  I  4J 

2.  Western  side  of  Mid  Ile-(iround  .  39 

3.  Above  the  Middle  Ground .  33 

In  entrance  to  Port  Gamble . - .  21 

At  anchorage  south  of  Mill  Wharf .  25^ 

At  anchorage  off  Upper  Timber  Wharf. . ]  18 

To  Head  of  Harbor . '  2.H 


Up  the  Canal  from  Hazel  Point  to  Neelim  Point 

At  anchorage  in  Seabei  k  Harbor . 

At  anchorage  in  Tzusateil  Cove . . 

At  anchorage  in  Hootzen  Harbor . 

At  anchorage  in  Qnilcine  Harbor . 

At  anchorage  in  Dabop  Bay . 

At  anchorage  in  Annas  Bay . 

From  Neelim  Point  to  head  of  the  Canal  .  . 

At  anchorage  in  Lynch  Cove  . 

Through  Possession  Sound .  . 

At  the  anchorage  in  Port  Gardner . 

At  the  anchorage  in  Poft  Pusan . 

Through  Saratoga  Passage  to  Washington  Sound 

(noith  end  of  Whidbey  Island) . 

At  the  anchorage  in  Holmes’  Harbor . 

At  the  anchorage  in  Penn's  Cove . 

At  the  anchorage  in  Similk  Bay . 

Through  Deception  Pass  to  Rosaris  Strait . 

At  the  ant  horage  in  Sooke  Bay . 


Over  Outer  Bar  into  Sooke  Inlet .  15  23  1.3  244 

Over  Inner  Bar  into  “  The  Basin  ”  .  9  17  7  184 

At  anchorage  in  Sooke  Basing . 48  .5<;  4fl  57 

At  anchorage  in  Beecher  Bay  $ .  Oo  «8  58  69 

Through  Race  Channel .  06  74  64 

At  anchorage  in  Pedder  Bay .  30  j  38  28 

A  t  anchorage  in  Parry  Bay : 

1.  Under  William  Head .  42  6o  40 

2.  Under  Albert  Head  .  60  C8  .58 

At  anchorage  in  Royal  Bay  under  Albei  t  Head. . .  48  .50  46 

By  Fisgard  Island  into  Esquimalt  Harbor .  Go  68 

At  anchorage  in  Esquimau  Harbor .  36  44  34 

Through  Portage  Inlet  to  Victoma .  9  17 

Through  Enterprise  Channel  to  Gonzalez  Point. .  27  3.5  25 

Through  Mayor  Channel  into  Canal  De  Haio -  54  62  .52 

Through  Plumper  Passage  into  Caual  do  Haro  .  72  80  7o 

At  anchorage  in  Cad  boro  Bay .  24  32  22 

Through  Baynes  Channel  into  Canal  de  Haro . j  .30  38  28 

In  Main  Entrance  to  Canal  de  Haro  to  Turn  Point  j  444  (*) 

Frum  Turn  Point  to  East  Point  (Gulf  of  Georgia)  ]  45o  |  (* » 

Through  Western  Passage,  between  Discovery 

Island  and  Middle  Bank .  j  240  (•) 

At  the  anchorage  in  Connoiant  Ba> .  j  54  (*) 

Through  Cordova  Channel  to  abreast  of  north  end  ’ 

of  Sydney  Island .  I  36  (*) 

Through  Sydney  Channel . !  24  (*) 

•Not  tuffioient  data. 

t  At  head  of  bay  ;  All  of  these  depths  on  North  Shore  subject  to  conertion  wben  ibe  surveys  are  completed 
^  Many  shoals  ||  Great  care  must  be  taken  in  selecting  an  anchorage  in  the  Caual  or  the  harbors  that  open 


WASHENQTON  SOUND 
(Canal  de  Haro||). 


324 

54 

36 

M 

78 

142 

GO 

24 

21 

150 

39 

42 

24 

48 

54 

15 

54 

JSG 

15 


Hiuh 

water. 


61 

48 

42 

30 

34i 

27i 

34J 

(■*) 

C) 

C) 

<‘) 

C) 

(*) 

(•) 

(*) 

n 

i'» 

C) 

(*) 

C) 

r) 

(*) 

r) 

C) 

44 


Ivower  Higlien 


low 

Water. 


high 
,  water.  , 


I  Fert. 


40 

37 

31 

19 

234 

16 

24 


I 


34 


53 

50 

44 

32 

364 

30 

37 


4.54 


75  1 

39  I 

51 

69 

57 

69 

4.*-4 

184 

.36 

CJ 

81 

33 

.39 


Const  .Survey.  1880. 

1)0 

Do. 

Do. 

Do. 

Do. 

lb). 

U.  S.  Expl  g  Exp..  1841. 
Do 
Do. 

Do 

Do 

Do. 

Do 

Do 

Do. 

Do. 

13o. 

Coast  Survey,  1856. 

Do. 

Do. 

Do. 

Do. 

Do. 

U.  S.  Exp.  Ex.,  184L  and 
Br.  A  dm.  Surveys. 

Do. 

IX)  • 

Do 

Do. 

IX) 

Do. 

Do 

Do 

Do 

1X>. 

Do. 

Coast  Survey.  1855. 

Do. 

Do. 

Do 

Do. 

Do 

Coast  Sur.  and  Br.  Adtu 
Do. 

Do 

Do. 

IX). 

Do. 

by  U.  S.  Coast  Surv«-y 
fh>m  it. 
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Tab't  oj  Pacific  Coast — Coiiliiiiied. 

WASniNGTOX  TEUlinoUV  AM>  BKMISU  COLUMBIA. 


Least  water  iu  chacneL 


WASHINGTON  SOUND 
(Roftarlo  Strait)— tin aed. 


Limits  between  which  depths  are  given. 


In  Passage  boiweeu  Burrows*  and  Allan  Islands  . 
In  ras»,>g<;  between  Burrows'  Island  and  Green 

Point . . I 

Through  Lopez  Pa.ss  to  Lopez  Sound . 

Ataneborage  in  Lopez  Souinl . I 

Through  Thatcher  Pass  to  Lop.  z  Sound  . . .  I 

From  Thatcher  Pass  through  BIakeI>  Sound  to 

East  Sound . | 

At  nncliorage  iu  Blakely  Sound  on  eastern  side  of 

Upright  Point . 

At  anchorage  between  Fiust  and  Lopez  Islands. . 

Through  Guemes  Channel  into  PudiiJa  Bay. _ 

At  anchorage  in  Padilla  Bay . . 

Through  Padilla  Bay  to  Bellingham  Bay . . 

From  Padilla  Bay  to  Gulf  of  Georgia . 

Thnmgh  Bellingham  Channel  from  Kostirio  Strait: 

1.  To  Bellingham  Bay . 

2.  To  Gulf  of  Georgia . . . 

In  Channel  between  Sinclair  and  Cypress  Islands. 
Throngb  Bellingham  Bay  to  anchorage  off  the  i 

Coal  Mines  . 

At  the  anchorage  .  . 

At  Coal  Company's  Wharf . 

At  anchorage  off  Fort  Bellingham . 

At  anchorage  behind  Point  Frances  . 

At  anchorage  on  northeast  side  of  Sinclair  Island. 

At  anchorage  under  Point  William  . 

From  Bellingham  Bay  through  I i ale's  Passage  to 

Sandy  Point . .  . *. . 

At  the  anchorage  under  Lumnu  Point . j 

Channel  between  Lummi  and  Eliza  Islands . j 

At  anchorage  under  Village  Point,  Lummi  Island.  J 
Passage  between  Deer  Point  and  Obstmetion 

Island! . 

Passage  between  Obstruction  and  Blakely  Isl¬ 
ands!  .  . . . : . 

In  passage  between  Parker’s  Reef  and  Point  j 

Thompson  into  President  Channel . 

In  passage  between  Matia  and  Sucia  Groups  ....  i 
At  anchorage  under  eastern  shore  of  Sucia  Islands . 
Passage  between  Sucia  Islands  and  Parker’s  Reef 

into  President's  Channel . . . , . 

Passage  between  Sucia  and  Patos  Islands  into 
I  Canal  de  Haro . . 


Spiiug  tidi  s  at ' 
moon's  greatest 
declination.  i 

Lower'  Higher 
low  1  high 
water.  I  water. 


Authorities. 


Fee.L  \  Fe^t . 


At  anchoiage  off  Sandy  Point  (Lummi  Bay) . '  40^  (*) 

(Satellite  Channel)  .  From  Canal  de  Halt)  into  Satellite  Channel .  00  (*) 

Through  Satellite  Channel  to  Saanwich  Inlet  . . .  i  156  (*) 

Through  Co  wit  chin  Inlet;  . 180  (*> 

At  anchorage  in  Co  witch  in  Harbor;  .  36  (*) 

Through  Saanwich  Inlet  to  Tuin  Point; .  192  (*) 

Up  Finlay  son  arm  to  its  head;  . |  .*>t  (*) 

At  anchorage  in  Deep  Cove;  . |  84  {*) 

At  anchorage  in  Union  Bay;  .  Oo  ,  (*) 

*Not  sufficient  d;ita  fot-  tides 

I  Great  c^ire  should  be  exercised  in  selecting  an  anchorage  in  any  of  these  ciiamiela. 


_  Coast  Surrey.  1855. 


British  Admiralty. 
Do. 

Do. 

BiitUh  Adra.  chartm. 


Do 

Do. 

Do. 

Do. 

CoMt  Survey,  1855. 
Do, 


I  Br.  Adm.,U.  S.  Exp.Ex  , 
I  Md  U.  S.  Land-Office, 


!  Many  rocka. 
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Table  of  depths,  Pacijic  Coast — Coiitiimcd. 

W'ASniNGTO.V  TKUl:IT;)I!Y  A.Vll  IJlIITrSIl  COI.DMBIA. 


watiM-  in  chajincl. 


WASHINGTON  SOUND 
(Siktellito  CbannuD—Cont’d. 


Liinito  bflNveon  which  d<'])fhR  aro  pivtii. 


At  anchoraKo  in  Mill  Creek  Bay  ‘ 


(Swanson  Cbannel) 


(Plumper  Sonnd)  . 


At  anchorage  in  Cole  Bay' . 

At  auchoiago  in  Tod  Civek*  . 

From  Cowitchiii  Inh  t,  through  San.snm  NaiTows 

into  Stuart  Channel*  . 

At  anchorage  in  Fulford  llarbor.  . 

Passago  between  ^loreshy  rnd  Portland  Islands 
From  Canal  de  Haro  into  Swanson  Chanmd.  .  . 
Through  Swanson  Channel  to  Satellite  Chauio  I' 


Through  Swanson  Channel  to  (ranges  Harbor*. .. 
Through  Swunbou  Channel  to  Navy  Channel 
Through  Ganges  Harbor  to  Captain's  Pa.ssage  . . 
Thiough  Captain's  Passage  to  Trineoin.tlee 

Channel . 

At  anchorage  at  head  of  Ganges  Jlaiboj . 

At  anchorage  in  Long  ITarboi . 

At  anchorage  in  Ellen  Bay .  . 

At  auchonige  in  Otter  Bay . . 

.  From  Canal  de  Haro  to  entrance  to  PI mnj>er  Sound. 
Through  Plumper  Sound  to  Navy  Clmniul . 


j  Through  Navy  Channel  to  Trincorpalec  Chanind  fit) 

I  At  anchorage  in  Camp  Bay  (Pender  l.sland) .  tvt 

At  anchorage  in  Port  Brow'uing  (Pender  Island)..!  tiO 

^  At  anchorage  in  Ly'ull  Harbor . .  . j  24 

At  anchorage  in  Horton  Bay  . j  -'tO 

Channel)  . .  PTom  Navy  Channel,  through  Triucornah  e  Chan¬ 
nel,  to  Nanow  Island .  120 

Through  Active  Passage  to  Gulf  of  Georgia . ^  % 

At  anchorage  in  Village  Bay .  .  36 

At  anchorage  in  Miner’s  Bay . j  66 

I  At  anchorage  in  Montague  Harbor  .  36 

In  easti^  rn  entrance  to  Montague  Harbor  ...  —  42 

In  western  entrance  to  Montague  Harbor.  . . . !  24 

Through  Houston  Passage  from  Trinromaloe  ‘ 

Channel  into  Stuart  Channel  * .  102 

Through  Triiicomaleo  Channel  from  Nairow  Isl- 
an.l  to  Not  thumberlnuil  Channel  (head  of 

j  Washington  Sound)  * .  P20 

I  Through  Pui  tier  Pass  to  Gulf  of  Georgia  .  60 

I  In  passage iK'twcen  Indian  Island aud  Hall  Island*.  16<i 

j  In  passage  between  Hall  and  Reid  Islands* . Mi 

I  In  passage  between  Reid  and  Thclis  Islands*  ....  20 

(giuart  Cb*OJ*^*) . !  At  anchorage  in  Clam  Bay .  48 

I  Main  entrance  to  Stuart  Channel,  between  Yellow 

I  Point  and  Thetis  Island .  234  , 

j  Through  the  channel  t-o  Tent  Island  .  27*i  j 

I  From  abreast  of  Tent  Island  to  Sansum  Narrow,,.  306 
!  At  anchorage  under  northwest  end  of  Thetis 

i  Island . .  48 

I  x\t  anchorage  in  Ch*  miiinos  Harbor .  42 

'  At  anchorage  in  Oyster  Har))or  .  24 

!  At  Outer  Anch(»ragi'  in  Oys  er  Haibor .  48 

^  oftro  should  be  cxeieiscd  in  soleeting  an  anchorage  in  any  of  these  channels. 


Springfithsat  ' 
moon's  gi  i-atest  j 
declination.  J 

Lower 

low 

water. 

Higlicr ' 
high  1 
water. 

Feet. 

1 

Fert. 

-  •  ■ 

. 

i 

1 

.  ! 

. 

■ . 1 

1 

1 

1 . 1 

Br.  Adm.,U.S.  Exp.  Ex., 
and  U.  S.  Land  Oflice. 
14o. 

Do. 

Do. 

Do. 

Do 

Coast  Survi-y,  IKjf'. 

Br.  Adm.,U.S.  E.xp.  Ex., 
and  U.  S.  Land  Oflice. 
Do. 

Do. 

Do. 


Br.  Adni.,U.S.  Exp.  Ex., 
and  r.  S.  I^ind  Offlee. 
Do. 

Do. 

Do. 

Do. 

Do. 


. j  Do. 

.  ! . ’  Do. 

I 

. .  Do. 

.  Do. 

t  Not  sufficient  data  for  tides. 
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TJNITEP  STATES  (  OAST  AND  OEODI.rir  STItVEY 


Table  of  depth^j  Paeijiv  Coast — Coniiiiinnl. 


WASHINGTON  TKKRITOKV  AND  JililTlSU  COLUMBIA. 


WASHINGTON  SOUND 
(Stnort  Channel*)— Cont’d. 


(Pyladea  Channel) 


(Northamberland  Channel)  . 


GULF  OF  GEORGIA 


Lea^t  wat»*r  in  ch:inn('l. 


Lluiita  b'  tMre<‘U  %  lu«  h  depth*  nr**  j:iven. 


At  head  of  OyMter  Haibiir .  12 


At  anclioFiipe  in  PrtM^dy  Hjirbor - 

At  ancliora{:e  in  Telejtraph  Harbor 
At  anchoiage  in  Horse-Shoo  Bay  ... 

At  anchorage  in  OmIjoiti  Bay . 

At  ancbonige  in  Vcbuviu.*  liay . 

At  anchorage  in  Maple  Bay . 

At  auchonige  In  Burgoyne  Bay  . . . 
In  entrance  to  Pvla<le8  C'lanijcl  ... 


Through  the  channel  to  FaUe  Narrows  ...  - 

Through  Gabriola  Pass  to  Gulf  of  Georgia . . 

Through  False  Narrows  to  Northunibctland 

Channel  . . 

ITirough  Buxton  Pass  Into  Trinconuilee  (Tiannel 
Thnmgh  Dcald  Narrows  into  Noi  thumbcrland 

Channel  . . 

Through  the  channel  to  Nanaimo  narb(»r . 

At  anchorage  under  Protection  Island . . 

At  Outer  Anchorage  in  Nanaimo  Harbor  . 


Point  .  . : . I  642 

Through  the  Gulf  to  abreast  of  Gabriola  Island. .  i  522 

At  anchorage  in  Birch  Bay . .  15 

At  anchorage  in  Semi-ah-moo  Bay .  40] 

I  At  outer  anchorage  in  Drayton  Harbor  .  22] 

I  At  anchorage  in  Drayton  Harbor  under  Drayton’s 

Point  .  15 

I  At  upper  anchorage  in  Drayton  Harbor .  11 

'  At  anchorage  in  Boundary  Bay : 

1.  On  British  side .  14 

2.  On  American  side  .  16 

Over  bar  into  Fraser  River  . .  ^ . .  9 

From  Garry  Point  through  to  Inner  Biir - -  27 

Over  Inner  Bar  .  .  16 

From  Inner  Bar  to  upper  end  of  Annacis  Ishind . .  23 

I  Over  Annacis  Bar  .  12 

I  From  Annacis  Bar  to  New  Westminster .  31 

j  From  the  Gulf  around  northwest  end  of  Gabriola 

Island  to  Nanaimo  Harbor  entrance .  78 


' - 

— 

_ 1 

Spring  tidesat  | 

Me 

an. 

nuH til  's  greatest  j 
decliiia!  tun.  1 

I.o\\  er 

'  ir..h 

Lowir  Higher  1 

low- 

water.  1 

waliT. 

low  ;  high  1 
wall  r.  1  water.  ' 

Fcrt 

FeeU  \ 

Fe*  t.  '  FeH.  1 

12 

(t)  ! 

1  1  1 

42 

(t) 

1 

54 

(») 

1 

48 

(») 

1  ' 

60 

(t) 

72 

(t) 

' . i . 1 

90 

(t) 

. ; . 1 

30 

(i) 

1 . 1 . ! 

'  102  1 

(t) 

1 

. 1 

120 

(t) 

30  i 

(t) 

. .■ . 1 

,  30  i 

(f) 

!  2 

(U 

1  36 

1  j 

(t) 

1 

. 1 

' 

(♦) 

1 

96 

(t) 

. ....] 

'  06 

(t) 

. i 

!  36  ' 

(t) 

1 

(t) 

. 1 

1  642 

1 

^1) 

! 

Authorities. 


Br  Adm.jU.S.  Exp.  Ex., 
and  U.  8.  Land  o. 
Do. 

Do. 

D... 

I>o. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Do. 

Do 

Do. 

Do 

Do. 

D«». 

Br.  Adm.  and  U.  8.  Ex 
ploring  Expedition. 
Do. 

Coast  Survey,  1850. 


38  1 

504 

1  Coast  Snrvey,  1857. 

20 

324 

1  Do. 

1 

124  1 

25 

i  Do. 

84  ' 

21 

Do. 

Coast  Survey,  lR.')A-*.si». 
Do. 

Br.  Adm.  and  U.  S.  Kx- 
ploring  Expedition. 
Do. 

Do. 

Do. 

I  Do. 

Do. 


BRITISH  COLUMBIA. 


Port  San  Juan . .  At  the  anchorage . I  36 

Barclay  Sound  .  .  To  anchorage  in  Bamfield  Creek . I  36 

^  To  Entrance  Anchorage . I  36 

To  anchorage  in  Kel]>  Bay . ^  36 

I  To  cncliorago  in  Christie  Bay  .  16 

,  Through  Shark  Pass  toauchorage  in  Dodge  's  Co  e.  18 
*  Great  care  must  be  taken  in  scleoting  an  anchorage  in  nu;.  of  thew  cli.iiinels. 


I  Not  sndicient  date  for  tides. 


Britlslj  Admiralty.  1847. 
British  Admiralty.  1861. 
Do. 

Do. 

Do. 

Do. 

;  Many  ahoala 


Digitized  by 


Google 


UNTIED  STATES  COAST  AND  GEODETIC  SURVEY, 


231 


Table  of  depths,  Paeijic  Coast — Continued. 

BRITISH  COI-trilBIA. 


Places. 


Barclay  Sound— C'ontiDuetl 


Clayoqnot  Sound 


IBoaqaiat  Harbor 
Xootka  Sonnd.... 


KHpemnza  Inlet . 


fT  y  nog  not  Sound 


On-Oii-Kinali  Inlet 
Xoapurte  Inlet  . .  - 
Klaakiah  Inlet  .... 

BJnakino  Inlet . 

Qiiotsino  Sound — 


San  «Jo»cf  Bay — 
rioletas  Channel.. 

Sinilh’H  Sound..., 
Fitz  Hugh  Sound 

Heoato  luland . 

>filt>azik  Sound... 

Principe  Channel 
Chatham  Sound.. 


1 

Least  water  in  channel. 

Limits  betwetm  which  (h'ptbs  are  piven.  ^ 

Mean. 

Spiing  tides  at 
moon’s  greatest 
declination. 

Lower 

low 

water. 

High 

water. 

Lower 

low 

water. 

Higher 

high 

water. 

Through  Harbor  entiunco  to  anchorage  in  Island 

Feet. 

GG* 

Feet 

Feet. 

Feet 

Through  Sonthoni  Entrance  to  anchorage  in  Tsl-  j 

54* 

. 

1  To  anchorage  in  Toquart  Harbor  through  David 

84* 

30* 

1  To  anchorage  in  Schooner  Cove . 

12* 

1  Through  Main  Ship  Channel  to  anchorage  in 
*  KitchiuBay  . 

30* 

'  To  anchorage  in  Warn  Bay . . . 

30* 

24* 

24* 

1  Entering  through  Zneiarte  Channel  to  anchorage 

90* 

..  . 

30* 

30* 

. 

1  Through  Birthday  Chaunel  to  anchorage  in  Port 

60* 

60* 

54* 

. 

To  anchorage  in  Table  Island  Harbor  through 

24* 

Through  Halibut  Channel  to  anchorage  in  Clan- 
ninick  Harbor . 

36* 

. 

To  anchorage  in  Battle  Bay  . 

36* 

To  anchorage  at  head  of  inlet  . . 

78' 

To  anchoT^ge  under  Shelter  Island . 

4H* 

To  anchorage  under  Anchorage  Island . 

54*  _ 

. 

. 

1 . 

1  Through  the  Eastern  Entrance  to  anchorage  in 
Koprino  Harbor . 

42* 

. 

,  Through  W estern  Passage  to  anchorage  in  Koprino 

1  TTnrhor  .  . 

22* 

^  To  anchorage  in  North  Harbor . . 

24* 

1  To  anchorage  .  . 

24* 

'  To  anchorage  in  Bull  Harbor . 

27* 

...  ... 

1 

1  To  anchorage  in  Shushartie  Bay . 

66* 

. 

. 1 

1  To  anchorage  in  Takusk  Harbor . 

42* 

1 . / 

1  Through  Verney  Passage  to  anchorage  in  Schoon- 
j  ers’  Retreat . . 

42* 

. 

. j 

I  To  anchorage  in  Safety  Cove . 

90* 

1  To  anchorage  in  Coldstream  Harbor . . 

36* 

1  To  archorage  in  ^Velcon[lo  Harbor .  . . 

42* 

42* 

1  To  anchora*^6  in  Saint  John  Harbor . . 

Through  Mathieson  Channel  to  anchorage  in  Port 
Blakenev . *- . 

66* 

To  anchorage  in  Port  Stephens . 

90* 

. 1 

To  nrirhorjigo  in  Port  Canaveral 

84* 

'  To  anchorage  in  Refuge  Bay . 

42* 

To  anchorage  in  Metlah  Catlah  Bay . 

1»|* 

42* 

To  anchorage  in  Duncan  Bay  . 

. 1  . 

To  anchorage  in  Big  Bay . 

66* 

At  Qlawdzeot  Anchorage  (north  shore  of  Ste¬ 
phens  Island)  . 

60* 

. 

. 

AuthoiitieH. 


Br.  Admiralty,  1861. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Br.  Admiralty.  18«3 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Br.  Admiralty,  18«2. 

Do. 

Do. 

Br.  Admiralty,  1860. 
Do. 

Do. 

Br.  Admiralty,  1872. 

Br.  Admiralty,  1867- 
Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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Not  sufficient  data  for  tides. 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY. 
Table  of  depths^  Pacific  Coast — Contiuuod. 

BRITISH  COLUMBIA  AND  ALASKA. 


Least  water  in  channel. 


Limits  between  which  depths  are  ^iven. 


Chatham  Sound — Continued...  To  anchorage  in  Pearl  Harbor .  CO* 

At  Otter  Anchorage .  9C* 

Through  Dodd  Pussago  to  anchorage  in  Port 

Simpson .  48* 

Through  Inskip  Passage  to  anchorage  in  Port 
Simpson .  48* 

ALASKA. 


Spring  tides  at 
an.  nuKJu'.s  greatest 

deeiination. 

1 

1  'rw" 

1  waUT. 

Higher 
high  1 
water. 

j  Feet.  ^  Feet. 

FeeL 

1 

t  ' 

t 

j  i 

. 1 . 

1 

.\uf  lio’  itics. 


Br.  Admiralty,  1867-'70. 
Do. 


DIXON  BNTRANC^  (Chan-  Passage  through  Lincoln  Channel . 

nels  and  adjacent  Harbors.)  Anchorages  off  Fort  Tongas:  | 

1.  Anchorage  in  Southeast  Entrance . 

2.  Approach  to  Mid-channel  Anchorage . ! 

3.  At  anchorage  in  Mid  channel  . I 

In  entrance  to  Tlehonsiti  Harbor  from  the  west-  j 

ward  .  I 

To  the  anchorage  in  Tlehonsiti  Harbor . 

To  anchorage  in  Tlehonsiti  Harbor  abreast  of  j 

Fort  Tongas . i 

To  anchorage  in  the  Middle  Kai- gab-nee  Harbor. .  I 
To  anchorage  in  American  Bay  (Howkan  Strait) 

To  anchorage  off  Howkan  Village .  i 

To  anchorage  in  Prisoner's  Cove . ' 

Portland  Canal .  To  anchorage  in  Naas  Bay . 

To  anchorage  in  Iceberg  Bay . . 

To  anchorage  in  Salmon  Cove . 

Revillagigedo  Channel .  To  anchorage  in  Ward  Cove . 

Clarence  Strait .  To  anchorage  in  Tam  gas  Harbor . ' 

To  anchorage  in  Kasa-an  Bay . 

Behm  Canal .  At  anchorages  in  Port  Stewart:  I 

1.  In  entrance  to  Inner  Anchorage . 

2.  At  Inner  Anchorage . 

3.  At  Outer  Anchorage  . 

Zimovia  Strait .  To  anchorage  off  Point  Highdcld  . | 

To  anchorage  in  Etolin  Harbor . | 

Sumner  Strait .  To  anchorage  in  Port  Protection . 

W rangell  Strait .  At  Half  Moon  Anchorage . 

Through  the  Strait  from  southward  to  HooiVs  i 

I  Point . j 

From  abreast  of  Hood's  Point  through  The  Nar-  j 


74*  . .  Russian  Surveys  and  U. 

j  S.  Coast  Survey,  1887. 

4*  . .  Do. 

4*  . .  Do. 

0*  I . ' .  Do. 


From  The  Nanows  to  Rock  Point . ; 

From  Kook  Point  through  to  Frederick  Strait. . . .1 

Frederick  Sound .  To  anchorage  in  Woewotlsky  Harbor . 

To  anchorage  in  Security  Roads . . 

To  anchorage  in  Snug  Harbor . , 

Stephens  Passage .  To  anchorage  in  Taku  Harbor . . . 

To  anchorage  in  Juneau  Harbor  (Gastincau  Chan¬ 
nel)  . 

To  anchorage  in  Fritz  Cove . 

CHATHAM  STRaH'  and  To  anchorage  in  Port  Malmesbiiiy  . 

Lynn  Canal  In  entrance  to  Alexander  Bay  . . 

At  anchorage  in  Alexander  Bay . 

,  To  anchorage  in  Port  Conclusion  . 

I  To  anchorage  in  Ship  Cove . 

*  Not  aulBoient  data  for  tides. 


1 

. 1 

. 1 

— 

1 

. 

. 1 

j 

_ 

1 

1 . 

1 

384t 

31t 

• 

354t 

354 1 

. 

1 

1 

. 

i 

1 

j  114 1 

90t 

1 

! 

. 

t . 

. 1 .  I 

j  ..  .. 

1 

Do. 

Etolin,  1833. 

Coast  Survey,  I8.8I. 
Do. 

Etolin.  1833. 

Br.  Admiralty  Chart. 
Do. 

Vancouver,  17#8. 
Coast  Survey,  1881. 
Etolin,  1833. 


Vancouver,  179s. 

Do. 

Do. 

Br.  Admiralty  Char 
Co^t  Survey,  1869. 
Vancouver,  1798. 

U.  S.  Hvd.  Office. 


Do. 

Da 

I'/O. 

Zaremba,  1838. 

U.  S.  Hyd.  Office. 
Da 
Da 


78  96t  I . .1 _  Da 

72*  , . I . '  Vancouver,  1798. 

24*  ' . .1 . j  Do. 

36*  ; . I . '  Do. 

42*  . 1 .  j  Da 

30*  I .  ...' .  Do. 

I  I  ■ 

t  Approximate  mean  rise  and  faU  given. 
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ALASICA. 


233 


Places. 


CHATHAM  STRAIT 
L.yiin  Canal— Cod  tin  nod. 


niul 


COAST  FROM  DIXON  EN 
XBANCE  TOCAPE  SPEN 
OER. 

I»ort  Bazan . 

Port  Bncareli . 


PofBn  Bay.. 
Wliale  Bay  . 


Spruce  Island  Anchorage. 


SIXKA  SOUND!  and  Anolior- 


Limits  betwoon  whicli  dopllis  are  given. 


In  entrance  to  Port  Armstrong  . 

At  ancliorago  In  Port  Armstrong . 

In  entranro  to  Soenrily  Bay . 

At  anchorage  in  Security  Bay . 

Atanelionige  in  White  Water  Bay . 

At  ancliorago  in  Kootsnoo  Roads : 

1.  Outer  Anchorage .  . 

2.  Anchoroge  off  the  Village . 

To  anchorage  in  Lindonhnrg  Harbor  (Peril  Strait) 

To  anchorage  In  Schnlxe  Cove  (Peril  Strait) . . 

At  Favorite  Anchorage  (Peril  Strait)  . 

Atanchoragein  WachnoottCove( Freshwater  Bay) 

At  anchomgo  in  I’youk-oen  Cove . 

To  anchorage  in  Koteosok  Harbor . 

In  the  approach  to  Stillwater  Anchorage . 

At  anchorage . 

To  anchorage  in  Pa vloff  Harbor . 

To  anchorage  in  William  Henry  Bay . 

To  anchorage  in  Pyramid  Island  Harlmr . 

To  anchorage  In  Portage  Bay . 

In  entrance  to  Port  Bazan . 

At  Outer  Anchorage . 


Le.aHt  waU'r  in  channel. 


Mean. 


» 19’ot  sufficient  data  for  tides. 

8.  Ex.  29 - 30 


To  Inner  Anchorage . 

To  anchorage  in  ('alder  Bay  . 

To  anchorage  in  Dolores  Bay . 

To  anchorage  in  Santa  Cmz  Bay . 

To  anchorage  in  San  Antonio  Bay . 

To  anchorage  in  Asuncion  Bay . 

In  entrance . . 

At  anchorage . 

In  entrance  to  Closed  Bay . . 

At  anchorage  in  Clo80<l  Bay . 

In  entrance . 

At  the  anchorage . 

Hot  Springs  Bay  Anchorage . . 

Syinonds  Bay  Anchoragi^  . ! . 

At  Eastern  Anchorage  (Whiting  Harbor) . 

At  Western  Anchorage  (Whiting  Harbor) . 

To  anchorage  in  (’ross  Harlior . 

At  anchorage  in  Jamestown  Bay . j 

In  entrance  to  Sitka  Harlior  from  westwanl : 

1.  North  of  Channel  Rock . . j 

2.  Bi'tween  Ch-annel  Itock  and  Battery  Island  i 

(M.ain  Channel) . | 

At  Outer  Anchorage  . | 

Over  bar  abreast  of  Harlior  I.sland . 

At  anchoi-ago  off  Sitka .  . —  | 

At  Ooveniment  Wharf . . 

At  whaif  at  eastern  end  of  Japonski  Island . | 

In  entrance  to  Sitka  Harbor  from  eastward;  j 

1.  East  of  Rocky  Patch  .  ; 

2.  West  of  Rocky  Pab’h . ' 

At  Outer  Anchonige  off  Kutkan  Island . I 

Through  The  Narrows  lietwecn  Harlmr  Island  and  I 

Government  Wharf .  I 

t  Approximate  mean  rise  and  fall  given. 


Lower 

low 

water. 

Feet. 

nc* 

42* 

84 

72-100 

84 

90* 

72* 

114* 

42* 

18* 

48 

138* 

42* 

30* 

102* 

90* 

72* 

102* 

54* 

42* 

90* 

102* 

30* 

42* 

36* 

90* 

60* 

24- 

42* 

48* 

102* 

21* 

I.*)* 

21* 

30 

48 

36 

42* 

30-42 

51 

51 

39 

21 

36-60 

18 

18 

126 

120 

88 


Spring  tides  at 
moon’s  greab'st 
declination. 


High 

wati'r. 

Lower 

low 

water. 

Feet. 

Higher 

high 

water. 

Feet. 

Feet. 

981 

861-1141 

1001 

661 

. 

. 

1 

I . 

1 

1 

i:;:::;;: 

i 

391 
!  571 

451 

39-511 

cot 

601 

481 

301 

45-691 

271 

271 

1351 

1291 

971 

451 

i . 

1 

i . 

Anthoi  ities 


Vancouver,  1798. 

Do. 

Coast  Survey,  1881. 

Do. 

Do. 

U.  S.  Ilyd.  Office. 

I>o. 

(voast  Survey,  1860. 

U.  S.  Hyd.  Office. 

Do. 

Coast  Survey,  1881. 
(_Joast  Snrv'ey,  1860. 

U.  S.  Hyd.  Office. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Tebenkoff,  1849 
Do. 

Do. 

C.'mmano,  1792. 

Do. 

Do. 

Do. 

Do. 

Rn.ssian-Amer.Co  ,1849. 
Do. 

Tebenkoff,  1849. 

Do. 

Old  Kus.si:in  Chart. 

Do. 

Do. 

Coast  Survey,  1881. 

Do. 

Do. 

Tebenkoff,  1849. 

Coast  Survey,  1881. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


I  Surveyed  by  Commander  Beardslee,  U.  S.  N. 
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I/eant  war«r  in  channel. 


SITKA  SOUND;  and  Anchor 
apes— Coni  iniied. 


I’ross  Sound  and  Icy  Strait  . 


COA.ST  FKOM  CAPK  SPEN 
CKK  TO  PRINCE  WIL- 
LIAM  SOUND  • 


Yakiitat  Hay 


Middleton  iHl.and . 

Prince  William  Sound  (Har 
liora  and  Anohompo.s). 


Cook's  Inlet  (Harbors  and  An- 
chorapes). 


»  lielween  which  depths  are  piven. 


At  the  usual  anehorape  off  Sitka . 

In  entrance  to  Sitka  llarlior  throuph  the  Middle 

Channel . 

To  anchoi-ape  in  Hunting  Day  . 

In  entrance  to  Harlwr  on  Km/.off  Island  . 

At  anchorage  in  llarlNir  on  Kruzoff  Island  . 

To  anchorage  in  I’ort  Mary . 

To  anchorage  in  Kalinina  Bay . 

To  anchorage  in  Hina  Bay . 

To  anchorage  in  Ssranson’s  Harbor . 

To  anchorage  in  Sposkaia  Bay . 

To  anchorage  in  Hoonynh  Ilarlmr  . 

To  anchorage  in  Willougliby  Cove . . 

To  anchorage  In  Granite  Cove . 

To  anchorage  in  Port  Althorp . 

In  entrance  to  Litiiya  Bay . 

At  anchorage  off  Astronomical  Station . 

Up  the  bay  t4)  ('eimtAph  Island . 

PasHago  b)  westw  anl  of  Cenotaph  Island  . 

In  entrance  to  Port,  Miilgrave  . 

At  the  anchorage . 

In  entrance  to  New*  Russia  Harbor . 

At  the  anchorage  . . 

At  the  anchorage  nndcr  western  side  of  the  Island 

To  anchoragi*  in  Port  Etches . 

Over  bar  into  Cmistantino  Harlior . 

To  the  anchorage,  from  inside  the  liar . 

To  the  anchorage  in  Ganlen  Cove . 

To  the  anchoiage  in  Snug  Comer  Cove . j 

To  the  anchorage  in  Chalmers  IlarlMir.. . j 

To  anchorage  in  Port  ('hatham .  1 

To  anchorages  in  Port  Graham  ;  1 

*  ; 

1.  In  (’oal  Bay . i 


I  Spring  tides  at 
I  nuNin’sgreatiist  | 
declination,  i 


2.  In  middle  of  English  Harbor .  i 

3.  At  heail  of  English  Harlmr . . 

•  To  anchorage  in  Cheshiknn  Bay . | 

Kachokmak  Bay :  i 

1.  To  anchorage  in  Kahsit-snah  Bay .  { 

.  2.  At  anchorage  under  Coal  Point . I 

To  anchorage  in  TTgolnoi  B;»y . I 

To  anchorage  off  Fort  Kcuar . i 

Kadiak  Island  and  Harbors .. ..  To  anchorage  in  mouth  of  Afognak  River  .....  1 

j  In  entranc.e  to  Brii’k-yard  Harbor  . 

At  anchorage  in  Brick  yanl  Harlior . . . 

Entrance  to  Saint  Paul  Harlmr: 

1.  Throngh  the  North  Channel . 

2.  By  the  South  Ch.annel  . 

At  Outer  Anchorage  off  Chagafka  Cove . 

At  anchorage  at  entrance  to  Inner  Harlior  .... 

At  Inner  Anchonige  off  tin*  Village . . 

To  Inner  Anchorage . 

At  anchorage  in  Winter  Harlior . 

To  anchorage  in  Middle  Bay . 

Kalsinskia  Gulf,  anchorage  in  . 

To  anchorage  in  Ugak  Bay . 

*  Hot  fafficlent  data  fbr  tidoa.  t  Approximate  mean  rise  and  fall  given. 


■  High 
water. 

Lower 

I<IW 

water. 

Higher 

high 

water. 

1  Few 

Feet 

Feet 

45 1 

45t 

Anihoritieii. 


Coaet  Survey,  1881 
Do. 

Rnssian  Adm.  (.'harts. 
Do. 

Do. 

Do. 

Do. 

Old  Russian  Chart 
U.  8.  Hyd.  Office. 
Bnbiioff. 

Lieut  S^monds,  U.S  N 
U.  S  Hyd.  Oflice. 

(Joast  Survey,  ISWi 
Do. 

Omat  Survey,  1H74 
Do 

La  Peronee. 

Do. 

Coast  Survey ,  1874. 

I>o. 

Old  Russi.an  Chart. 

Do. 

Coast  Survey,  1874. 
British  Adro.  Cliarts. 
Do. 

Do. 

Do. 

Cook,  1778. 

Vfincouver,  179^. 

Do. 

Russ.  Surveys  A  Cousi 
Survey,  1880 
Do. 

Do. 

Do. 

Do. 

Do. 

W  U.TeI.('o  .H  Exp 
Tebenkofl:  1849 
RiiH.Hian  Adni.  Cli:ut 
( )bl  Russian  CJb.art,  X  V 1 
Do 


fhwHt  Survey,  1874. 

Old  Rnssian  Chart  XVI 
Do. 

Do. 

Do. 

Do. 

Do. 


I . .  I . ;  Russian  Adm.  Charts 

;  Surveyed  by  Commander  Beardslee.  U.  S.  N. 


Digitized  by 


Goo  4e 


TOITED  STATED  COAST  AND  GEODETIC  SDKVEY, 


Table  of  depths,  Pacific  Coast — Continued. 

ALASKA. 


Places. 


K.«uluak  lalQii*!  aud  Uarburs- 
Contiuued- 


CJbirikotT  Island  (Shuiii»;;iii 
CJroup). 

Bi|;  Koniuslii  lalaud . 

Lfittlo  Konioalii  Tsiaud . 

Sini€?oiioir  Island  . 

N’agai  Island  and  Uarbora . 


water  iu  chanucl. 


Limits  bet  ween  which  depths  are  ^;ivtu. 


I 


To  uuchoraKc  in  Kiliuda  Bay . . .  - 

At  anchorage  in  Bay  of  Three  Saints . 

Ill  eutninco  to  Bay  of  Thrixj  Saints . 

To  anchora/^e  in  IJyak  Bay .  . 

To  Southwest  A nchoraj^e . 


Lower 

low 

I  water. 

Feel. 

48* 

81* 

30* 

30 


Un^a  Island  and  Harbors.. 


ITn^xa  Strait  and  Harliors  . 


S«si]iiakh  Islands . 

AL.I  ASKA  PENINSULA  and 

TTarbora. 


AkutaJi  Islasnd . 

Uj^ALASILKA  island  and 
Harbor*. 


*'  Not  sofllcient 


At  uuehura^u  in  Yukon  Harbor . 

At  auchoragu  iu  Northwest  Harbor . 

At  auchoru^u  in  Northeast  Harbor . 

In  entrance  to  Siinoonoff  Harbor . 

At  anchorage  iu  Sinieouoff  Harbor . 

In  eutniuce  to  Fuliuouth  Harbor . 

At  anchorage  In  Fulmouth  ILirbor . 

In  entnuice  to  Eagle  Harbor . 

At  anchorage  in  Eagle  Harbor . 

At  anchomge  iu  Saul>oru  Harbor . . 

In  entrance  to  Porpoise  Harbor  . 

At  anchorage  in  Porpoise  Harbor . 

To  anchorage  iu  Delaroff  Hjirbor . 

To  anchorage  in  Humboldt  Harbor . 

Through  Popoff  Strait  to  Korovin  Strait . 

Through  ZachareiTskaia  Bay  to  Coal  Harbor. . . 

To  anchorage  in  ZucharefTskaia  Bay . 

In  entrance  to  Coal  Harbor ; 

1.  North  of  Hound  Island . 

2.  South  of  Round  Island . 

At  anchorage  in  Coal  Harbor . 

Through  Uuga  Strait . 

At  anchorage  iu  Portage  Bay . 

In  entrance  to  Beaver  Bay . 

At  auchoiage  in  Beaver  Bay . 

At  anchorage  iu  Acherk  Harbor . 

At  anchorage  in  Coal  Bay  . 

At  anchorage  in  Chignik  Bay . 

At  anchorage  on  NE.  side  of  Chiachi  Island  . . . 

At  anchorage  in  Kukak  Bay  . 

At  anchorage  in  Katinai  Bay  . 

At  anchorage  in  Port  Wrangell  . 

At  anchorage  in  Kuiireanoir  Harbor  . . 

At  anchorage  in  Bclkoffski  Bay . 

At  outer  anchorage  in  Bailtiy's  Harbor. . 

At  inner  anchorage  in  Bailey's  Harbor . 

At  anchorage  between  Deer  and  Fox  Islands . 

In  entrance  to  Mor/.hoovi  Bay . 

In  entrance  to  Issanuakh  Strait . 

At  anchorage  iu  Saint  Catherine’s  Cove.  . i 

To  anchorage  in  Chiu-Chau  Bay . I 

At  anchorage  in  Dutch  Harlior . 

In  entrance  to  Iliuliuk  Harbor:  ! 

1.  Through  the  North  Channel  .  . 

2.  Through  the  South  Channel . 

j  At  anchorage  in  Iliuliuk  Outer  Harbor . 

At  anchoiagc  iu  Iliuliuk  Inner  Harbor  . 

At  anchorage  to  southward  of  Expedition  Island 

At  Iliuliuk  Wharf  . . 

Ill  entrance  to  Port  Levasheff . . 

data  for  tides. 


39 

30 

18 

24* 

18* 

36* 

42* 

2^1* 

42* 

78 

9 

24 

18* 

42 

42 

48' 

36* 

42 

27 

36 

240* 

42* 

48* 

78* 

24* 

42* 

42* 

48* 

60* 

18* 

W* 

84* 

120* 

00* 

42* 

36* 

60* 

105* 

24* 

54* 

102* 

194 

30 

81 

60 

39 

74 

60 


an. 

■ 

High 

water. 

Spring 

moon's 

declii 

Lower 

low 

water. 

■ 

tides  at 
greatest 
latiou. 

Higli.r 

high 

water. 

Feet. 

. 

Feet. 

Feet. 

. 

44 1 

151 

361 

541 

821 

131 

28 1 

481 

191 

161 

311 

401 

\ . 

1 

1 

. 1 

1 . 

1 

1 . 

..  ! 

1  . 

1 

. . . 1 

i . 

. 1 

1 . 

1 . 

1 

1 

! 

:  :i34» 

1  341 

j  881 

:  641 

1  43 1 

1  114^ 

I  &11 

r 

. 1 

i  . 

. 1 

Aiit  ho  l  ilies. 


j  Russian  Adiii.  Cli.ii  Is. 
Old  Rus.siaii  ('lull  I. 
Do. 

Tebenkoll,  1819. 

Coiust  Survey,  1875. 

Do. 

Do. 

Coiist  Survey,  1872 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Russian  Adiiiiialty 
Coast  Survt'y.  1872 
Do. 


Do. 

Do. 

Do. 

Russian  Surveys 
Do. 

Do. 

Do. 

Do. 

Do. 

Coast  Survi'y,  1871 
Do. 

Vasilie*  1831. 

Russia  .  Admirall  v. 
Vasil*  11,1832. 

Voro  Koflski,  I8:J7. 

Coa  Survey,  1880.  * 

U.  .tev.  Mariue,  1879. 
Do 

I  .isiaii  Surveys. 

Do. 

Do. 

Do. 

Tebenkoll,  1819. 

Coast  Survey,  187 1 

Coast  Survey,  1871-  72 
Do. 

Do. 

Do. 

Do. 

Do. 

(.'oast  Survey,  1872. 


1  Approxima*  iiean  rise  and  fall  given. 
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Table  of  deiithe,  Paedjiv  Coast — Cuntiuued. 

ALASKA. 


I’lacofl. 


DNALASUKA  ISLAND  and 
Harbors— Continued. 


Auilia  Island  . 


Atiia  Island  and  Harbors 


Adakh  Island 
(Aleutiaus). 


and  Harbors 


Aiiiehitka  Island  (Aloutiuns). 
Altu  Island . 


G real  Kyska Island  (Aleuliaus) 

Bristol  Bay  and  Harbors  (Ber¬ 
ing  Sea). 


Kulukak  Bay  (Bering  Soa) _ 


Pribiloff  Islands . 


Good  News  Bay  (east  coast 
Bering  Sea). 


Lc'ust  water  in  channeL 


Mean. 


Spring  tides  at 
moon's  greatest 
,  declination. 


Feet. 

Piissjige  from  lliuliiik  Harbor  to  Bolt  laivuslictl .  24 

-\t  anchorage  in  l‘ort  la'vuslo'tr . I  36 

At  unchoiagi!  under  Euler  Point  .  126* 

To  anchorage  in  Makusb  in  Bay .  36* 

To  anchorage  in  Kah-she-ga  Ikiy .  36* 

In  entranoo  to  ClieniotlHky  Ikiy .  162* 

At  anchorage  in  Chemoffsky  Bay .  78* 

In  entrance  to  Kiililiak  Bay .  60* 

At  anchorage  In  Kuliliak  Bay .  38* 

At  anchorage  in  Utlamat  Bay  .  . j  54* 

At  anchorage  in  Ugalek  Bay .  &4* 

At  auchonige  in  Udagak  Strait  .  !  102* 

To  anchorage  in  Kisselen  Bay .  72* 

To  anchorage  in  Ke-ka-kulen  Biiy  .  138* 

To  anchorage  in  A  gam guk  Bay . .  '  30* 

In  entrance  to  Samgaiiuda  Bay .  120* 

At  anchorage  In  Sanigauuda  Bay .  42* 

In  entrance  to  Svicchnikoil  Harbor . 

At  the  anchorage . 

To  anchorage  in  Nazan  Bay . 

To  inner  anchorage  in  Korovinskl  Bay . . 

To  outer  anchorage  in  Korovinskl  Bay . 

To  anchorage  in  Sandy  Bay . 

To  anchorage  in  Saranna  Bay . 

In  Northern  Entrance  to  Bay  of  Islands . 

In  Northwestern  Entrance  to  Bay  of  Islands . 

In  Wostem  Entrance  to  Bay  of  Islauils . 

At  anchorage  in  Bay  of  Islands . 

At  anchorage  in  Bay  of  Waterfalls . 

At  anchorage  in  Tanaga  Bay . . 

At  anchorage  in  Constantino  Harbor . 

To  anchorage  in  Massacre  Harbor . 

Over  Bar  in  ChichagoiF  Entrance . . 

At  the  anchorage  in  Chichagoff  Harbor . 

In  entrance  to  Port  MoUor . 

At  anchorage  in  Port  MoUer . 

To  anchorage  in  Kyska  Harbor . 

To  anchorage  on  southern  shore  of  harbor . 

To  anchorage  in  Mouth  of  Ugazhak  River . 

To  anchorage  in  Mouth  of  Ugiagik  River . 

To  anchorage  in  Mouth  of  Naknok  River . 

To  anchorage  in  Nushegak  River,  one  mile  from 

Fort  Alexander . 

To  anchorage  in  bay . 

To  imchorage  W.  of  Hagenmeister  Island . 

At  anchorage  in  Southwest  Bay  (Saint  George) . . . 

At  anchorage  in  Garden  Cove  (Saint  George)  .... 

At  Northern  Anchorage  (Saint  George) . 

At  anchorage  W.  of  Reef  Point  (Saint  Paul) . 

At  anchorage  E.  of  Reef  Point  (Saint  Paul) . 

At  anchorage  S.  of  Sea-lion  I’oint  (Saint  Paul)  .... 

At  anchorage  W.  of  Northeast  Point  (Saint  Paul) 

In  entrance  to  bay . 

At  the  anchorage . 


108* 

48* 

72* 

6* 

66* 

36* 

18* 

30* 

51* 

96* 

84* 

42* 

60* 

48-66* 

12* 

ID** 

80* 

54* 

60* 

36 

43J 

12* 

24* 

12* 

12* 

18* 

48* 

90* 

54* 

102* 

42* 

48* 

48* 

30* 

21* 

12* 


High 

water. 

Lower 

low 

water. 

Higher 

high 

water. 

Feet 

28 1 

40t 

Feet  Feet 

. . 

1 

. i . 

. 

. 

- 

40it 

48t 

[ . . 

. 1 

. 1 . 

. 

Anthorities. 


Coast  Survey,  1872. 

Da 

Coast  Survey,  1874. 
Sarichefi;  1702. 

Do. 

Do. 

Do. 

Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Cook,  1778. 

Do. 

Tebenkofl',  1849. 

Da 

Da 

Da 

Do. 

Da 

Do. 

Coast  Survey,  1873. 

Da 

Da 

Do. 

U.  8.  Paa  Sur.  Ex.,  1855. 
Saricheff,  1792. 

Coast  Survey,  1873. 
Bielieff. 

U.  &  Paa  Sur.  Ex.,  1855. 
Do. 

Russian  Surveys. 

Do. 

Coast  Survey,  1873. 

Da 

Tebenkofl;  1849. 

Da 

Da 

Bryant,  1868. 

Tebenkofl;  1849. 

Da 

Coast  Survey,  1871. 

Da 

Da 

Do. 

Do. 

Da 

Do. 

Tebenkofl^  1840. 

Do. 


^  Not  sufficient  data  for  tides. 


t  Approximate  mean  rise  and  ikll  given. 
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Google 
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Table  of  depth n,  I'aeijiv  and  Arctiv  CoauL'i. 

ALASKA  AN1»  ASIA. 


Places. 


fiiast  wiit4.T  in  (  haiinel. 


Limits  between  wliieb  ilepth.i  are  ^iven. 


Meiin 


I  Sprlii”  li«l(  Hat  ■ 
I  nioon  H  ^lealest , 
(leelinatieii.  . 


Autlioi  ili*  H 


I4^u.uivuk  luland  (east  cotiat  ^  At  uiieliura^t;  under  Cape  Etuliii  . 

13«riiig  Soa).  i  At  uuchuiu^e  N.  ol'Capo  Vaeillell . 

I  At  onebura^e  E.  of  Cape  I^^uutielf . 

Saiiit  Matthew  Island  (Beriug  j  At  anchoia;;e  southwest  of  Cape  (Jpri;;lit .  j  13ti* 

Soa). 


Hull  lahuid . 


N'orton  Sound  and  Harbors  (cast 
eoast  Ik-ring  Sea). 


1*01 1  Clarence  (Bering  Stmit). 


To  anchorage  e;iHt  of  Stewart  Island . 

To  anchorage  abreast  of  Fort  Saint  Michaels. 


To  anchorage  east  of  A /auk  or  Sh:dgo  Island 
To  anchorage  in  Port  Clarence . [  .30-12' 


Lower 

low 

water. 

High 

water. 

Lower 

low 

walei-. 

lligbrr 

high 

water. 

j  Feet, 

Feet 

Feet 

Feet. 

,  3G* 

. 

. 

1  18* 

7»i* 

. 

1  138* 

1 

1  51* 

. 

1 

111* 

1 

■j 

.  18* 

1 

.  1  12*  1 

i . 

1 

,  1  18* 

1 

1 

. 

. 1 

‘ . i 

Tebeiikolf,  1810. 

Do. 

IJ.  S  N  .  U.  S  Ih  v  M.n 
1874  A.Co.isl  SiM  .1680 
Do. 

ir.  S.  N.,U.  S.  Kov.nti.- 
Marine,  1871. 
'relH-nkoir,  1810 
Do. 

Do. 

Do. 

Co;»st  Survey,  1860. 


PACIFIC  AND  ARCTIC  COASTS  OF  ALASKA  AND  ASIA. 


O  rantley  Harbor  ( Boring  Strait) 


Point  Hope  (Arctic  Coast) . 


Ca|»e  Lhfbume  (Arctic  Coast) . . 
Point  Harrow  (Arctic  Coast) . . 
I»ort  Moore  (Arctic  Count) - 


Strait). 

Blcobigme  Bay  (Bering  Strait) 
Sc-niikvine  Strait . 


I*ort  I’lovidenco . 


Tn  entrance  to  harbor . 

...j  13A* 

'  At  the  tiuchoruge . . 

..  18*  ^ 

1  To  anchorage  under  ChniiiisHO  iHlaud . 

...  1  3G* 

1  To  anclioiage  uuder  ('horis  IVniuHula  . 

...  1  30* 

j  At  auchorugo  to  the  southward  of  the  Puiiit . . 

...j  54* 

1  At  ouehorage  to  tliu  north  waiil  of  the  Point .. 

...;  54* 

3G‘ 

'  At  unchoroge  under  the  Point  . 

..  24* 

j  In  entnuicc  to  Port  Mooro . 

1  12* 

1  At  the  uuchorago . 

'  15* 

EASTERN  COAST  OF  ASIA. 

1 

In  entrance  to  the  bay . 

1 

...  GO*  1 

At  the  anchorage  behind  Lutke  I.sland . 

...j  72*  ! 

At  the  auchorage  near  Middle  of  Day . 

...  1  30*  1 

At  the  aucliorago  at  Head  of  Bay . . 

...|  18* 

Tu  outrauco  to  the  bay . 

...1  54* 

At  the  anchorage . 

...,  30*  1 

To  auchorage  in  IhitinunofT  Harbor  . 

27*  ! 

To  anchorage  at  liead  of  Alrra  Bay  . 

...j  12*  1 

To  auchorage  in  Peiikegu  Ikiy  . 

..  ;  3G* 

To  anchorage  in  Abolcchelf  Bay  . . 

...1  00* 

To  auci.orage  in  Gla/a  uapp  Harbor .  . 

...,  Ill* 

At  ancbor.age  hi  Plover  Ba^’ .  . . 

.  ;  108* 
i  78* 

45* 

To  anchorage  at  licail  of  Cache  Bay  . 

..  1  21* 

To  anchorage  in  Snug  Harbor . 

-1 

Hr 


-eliy,  1K27. 

Do. 

Do. 

Do. 

itiHh  Adniiiall  v 
Do. 

Do. 

Do. 

Do. 

Do. 


U.  S.  Il^diog.  Ollii  o. 
OnatHOvieh.  1677. 

Dix 

Do. 

TelMMikoff,  1810.  " 
i  Do. 

I  U.  S.  lI>diog  Other 
I  Do. 

lailke,  1828. 

I  IT.  S.  llydrog.  i  )llii  r 
;  Do. 

Onatsevieh.  1877. 

I  Do. 

'  Coast  Survey,  IhtiO 
I  Do. 

Da 


^  Not  sullicieut  data  for  tides. 


No.  25 


Zr.yS.  Coast  and>  Gx^dutic  Stcrrev  Report  for  1883. 


'  NOTJE 

The  dottpci  siirfares  indJrcue  the  limit,  of  six.  feet  dLepOt. 
TTie  feet  Umit  is  showrv  . 

•  77te  16  feet  limit  thus - 


Digitized  by 


Google 
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I 


i 

( 


I 


I 


Appendix  No. 


8. 


THE  ESTUARY  OF  THE  DELAWARE. 


t 


A.  report  h>y  HKNRY  MITCHKLL,  A^Bsietant. 


In  a  rei>ort  made  in  March,  1881,  which  was  published  as  Appendix  No.  13  of  the  Annual 
Ke[»ort  of  the  Coast  and  Geodetic  Survey  for  1879,  I  called  your  attention  to  three  rules  which 
answer  well  for  over  60  miles  of  the  Delaware  below  League  Island.  These  rules  are : 

1st.  The  transverse  section  is  directly  proportional  to  the  discharge. 

“  2d.  The  width  is  proportional  to  the  discharge. 

“  3d.  The  mean-depth  is  the  same  in  all  sections.^ 

These  rules  were  based  upon  surveys  made  forty  years  ago,  and  I  dare^l  not,  therefore,  employ 
the  data  except  in  large  groups,  not  only  because  I  doubted  the  accuracy  of  the  field-work,  but 
also  because  the  soundings  did  not  cover  the  ground  uniformly,  so  that  discrepancies  were  found 
to  exist  among  smaller  groups. 

I  have  now  in  my  hands  the  portion  of  the  new  survey  from  Philadelphia  to  a  point  52  miles 
below..  This  portion  I  shall  call  the  estuary  for  distinction,  because  below  this  we  come  upon  a 
submerged  delta  where  the  stream  splits  into  numerous  channels  not  unlike  the  passes  of  the 
Mississippi,  or  more  like  those  of  the  Ganges  after  its  issue  upon  the  Bay  of  Bengal. 

In  my  earlier  work  my  data  were  grouped  for  roaches  of  5  miles  each,  but  in  my  work  upon  the 
new  surv’^ey  I  have  increased  the  number  of  my  groups  by  diminishing  the  distance  covered  by  each 
group  to  one  nautical  mile.  This  I  have  done  at  some  risk  of  discord  arising  from  bend  effects.  The 
bends  in  the  course  of  a  stream  flowing  through  alluvium  cause  deepening  at  the  apices  and  corre¬ 
sponding  shoaling  at  reversions.  This  was  found  to  be  true  in  the  Lower  Mississippi,  Imth  as  regards 
mean-depth  and  channel-depth.  The  widths  are  also  similarly  aflected.  In  order,  therefore,  to 
obtain  the  broadest  view  of  the  river’s  dimensions,  each  group  of  data  should  be  large  enough  to 
include  at  least  one  bend  and  one  inflection,  or  equal  multiples  of  similar  bends  and  inflections. 
Practically  this  can  only  be  realized  in  large  groups,  where  inequalities  of  reverse  curvatures  dis. 
ap|>e4\r. 

Nevertheless,  with  this  new  survey  in  m.y  hands,  as  i)erfect  in  its  details  as  I  could  ask,  I  have 
felt  that  I  could  afford  to  let  occasional  contradictions  go  uncancelled,  rather  than  lose  the  benefit 
of  number  in  evidence. 

At  the  close  of  this  report  the  compiled  data  are  furnished  for  the  estuary  of  the  Delaware 
from  734  cross  sections  with  widths  varying  from  1  to  5  miles  and  including  many  thousand  sound¬ 
ings.  It  was  a  vast  work  to  compile  accurately  so  many  measures  of  width  and  depth,  and  compute 
the  area  of  every  section  separately;  but  happily  you  had  assigned  for  this  work  one  whose  long 
ex|>erience  as  Assistant  upon  the  Coast  and  Geodetic  Survey  rendered  him  a  judge  and  an  expert 
in  such  matters.  Mr.  J.  A.  Sullivan,  the  person  to  whom  I  refer,  has  seen  no  occasion  to  reje<*.t  any 
observed  data,  and  he  has,  at  my  request,  prefaced  his  tables  t«y  notes  upon  his  method,  which 
materially  add  to  the  strength  of  the  testimony.  These  notes  and  a  statement  of  the  data  con¬ 
sulted  appear  at  the  end  of  this  paper. 

In  a  table  and  diagram  that  immediately  follow  I  reproduce  some  of  the  data  to  which  I  have 
referred,  and  add  some  computed  curves  generalizing  the  results. 
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Estuary  of  the  Delaware^  half  tide  dhnensions. 


T 

Moftn  width. 

Mortii  an'a  of  w'otlon. 

ill  nuiiti- 
rnl  iiiilfs 
lioni  K«»i  t 
M  i  III  i  II 

( Hisorvoil 
nuaii  jiili 
in  iVvt. 

( OisorvcMl 
flMt. 

10.  lx*  4- 
.5,118). 

Obsorvod. 
tMjnarn  foot. 

188x»  f 
95,000 

18 

5,  300 

5, 100 

96,  400 

95,000 

2 

19.4 

5,  000 

5, 100 

97,  000 

96,000 

3 

17.0 

.5,  400 

5.  200 

91,800 

96,000 

4 

16.7 

5,  900 

5,300 

98,  .500 

98,000 

19.6 

5,  000 

5,  400 

9h,  000 

100,000 

fi 

19.5 

6,400 

5,  .^8)0 

124,000 

102,000 

7 

20. 1 

5,  .300 

5,  600 

106,  .''8)0 

104,000 

K 

18.5 

6,  .500 

6,700 

120,  200 

106,000 

9 

23.0 

5,  200 

.5,900 

119,600 

109,000 

10 

19.8 

.5,900 

6,100 

1 16,  800 

114,000 

11 

19.6 

6,  200 

6,  300 

121,  .500 

118,000 

12 

20.  1 

6,400 

6,600 

128,600 

121,000 

13 

20.8 

6,400 

0,800 

133,  100 

127,000 

14 

20.1 

7,000 

7,  100 

140,  700 

132,000 

JfJ 

20.8 

6,  700 

7, 400 

139,  400 

137,000 

16 

19.7 

7,  700 

7.  700 

151,800 

143,000 

17 

16.  7 

9,900 

8,000 

165,  000 

149,000 

1ft 

17. 1 

9,  .^lOO 

8,400 

162,000 

156,000 

19 

24  1 

6,000 

8,  700 

144,000 

163,000 

20 

21.7 

7,200 

9,  100 

1.56,  000 

170,000 

21 

20.  ;i7 

8,000 

9,600 

17.5,  000 

178,000 

22 

21.05 

8,  700 

10,000 

183,  000 

186,000 

23 

22.31 

8,  700 

10,400 

194,000 

194,000 

'  24 

19. 22  1 

11,200 

10,900 

21.5,000 

20.5,  000 

23 

1.5. 85  1 

14,600 

11,400 

231,000 

213,000 

26  j 

1  14.  .54  ! 

15,900 

1  11,900  1 

232,  000 

222.000 

'  27  i 

!  15. 78 

13.400 

12.  .^8)0 

211,000 

232,000 

28 

16.  .51  1 

13,900 

13,000 

2.30,  000 

242,000 

29  ' 

15  9.5 

15,500  1 

1.3,  600 

247,000 

2.53,  000 

30 

20.92 

11,300 

14,200 

2:16.000 

264,000 

31  ' 

21.18 

11,700 

14,800 

248,  000 

276,000 

32 

21.88 

12, 100 

15, 400 

204,000 

288,000 

33 

18.01 

16,800 

16,100 

.302,  000 

300,000 

34 

16.  28 

19,900 

16,  800 

325,  000 

312,000 

1  35 

17.20 

18,800 

17,500 

322,  000 

325, 000 

1  36  1 

18.86 

10,  8(K) 

18,200 

317,  000 

.339,000 

37  j 

18.94 

17,600 

18,900 

332,  000 

3.52, 000 

38 

18.28 

19,700  j 

19,  700 

360,000 

.366,000 

39 

17.  59 

21,700 

20,500 

.381,000 

381,000 

40 

17.  50 

22,700 

21,300 

398, 000  1 

396,000 

41 

17.98 

23,  200 

22,100 

417,000 

411,000 

42 

19.  30 

23,400 

22,900 

452,  000 

427,000 

43 

17.05 

25,400 

23,800 

449,000  j 

443,000 

44 

19.  42 

23,000 

24,700 

458,000 

459,000 

45  j 

20. 17 

23,000 

25,600 

464,000 

476,000 

46 

19. 17 

25,  700 

26,  500 

493,  000 

493,000 

47 

17. 72 

19.  32 

48  1 

49 

i  “ 

r„ 

52 

20.  57 

20.  25 

18.00 

17.62 

The  point  of*  ^^re  itest  interest  and  physical  importance  is  the  constancy  of  mean-depth.  In  the 
first  fip:iire  of  the  diagram  (p.  241),  wliicli  represent  s  tlie  mean-depth  for  each  nautical  mile,  any 
one  must  admit,  I  think,  that  a  liorizontal  straight  line  best  represents  the  generalizeil  result,  there 
being  no  order  of  recurrence  in  the  fluctuations  above  and  below. 
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These  fluctuations  in  the  mean-depth  are  mostly  due  to  inequalities  in  the  nature  of  the  soil. 
At  Deep-water  Point  (nineteenth  mile  of  our  table),  for  instance,  {gravel  and  stones  brought  down 
by  the  ice,  perhaps,  hdve  held  the  bank  against  the  stream,  while  in  other  places  the  soft  banks 
have  sloughed  away  under  the  action  of  waves.  These  peculiar  sections  might  have  been  rejected 
as  anomalous,  but  I  have  preferred  to  accept  all  the  testimony  precisely  as  furnishcHl  by  the  sur¬ 
veyors,  letting  the  stony  points  and  sloughing  banks  oltset  each  other,  which  they  do  very  well. 
Some  of  the  smaller  fluctuations  are,  no  doubt,  due  to  uncancelled  hend  effects.  The  grand  mean, 
including  all  the  soundings  for  46  nautical  miles,  is  18.64  feet. 


The  width  of  the  estuary  must,  however,  be  regarded  as  the  independent  variable  of  our  table, 
and  for  this  reason  the  equation  of  a  curve  which  should  sweep  out  its  irregularities  has  been 
sought,  with  a  view  to  using  it  as  a  factor  in  generalizing  the  variations  of  sectional  areas.  Hap¬ 
pily  a  very  simple  expression  was  found  to  answer,  viz :  the  square  of  the  distance  in  nautical  miles 
"Multiplied  by  10.1,  and  this  multiplied  again  by  18.64  (the  constant  of  mean-depth)  is  the  curve  of 
sectional  areas. 

These  curves,  I  submit,  are  just  as  real  in  nature  as  the  constant  of  mean-depth.  No  ingenuity 
has  been  employed,  and  the  harmony  of  these  expressions  with  fundamental  laws  of  motion  simply 
indicates  that  running  water  has  adjusted  its  bed  to  its  ow^n  demands,  for  the  tide  is  the  working 
^Kent  here. 

S.  Ex.  29 - 31 
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Under  the  parabolic  expression  for  the  increments  of  width  that  has  been  given,  the  incre¬ 
ments  of  surface  area  should  follow  the  third  power  of  the  distance,  and  the  rule  of  the  former 
report,  width  proportiotuil  to  ducharge^^  could  not  hold  good  were  it  not  that  the  range  of  the  tide 
declines  with  distance  (at  first  in  a  marked  degree  and  then  slightly,  as  indicated  by  the  observa¬ 
tions  of  the  United  States  Engineers),  so  that  to  obtain  the  increments  of  discharge  we  should 
not  multiply  the  areas  by  a  constant,  but  by  a  diminishing  quantity. 

It  will  be  observed  that  the  ratio  of  perimeter  to  sectional  area  remains  essentially  the  same 
throughout  the  estuary ;  I  do  not,  however,  regard  this  as  a  primary  condition  making  my  rule 
for  discharge  possible,  but  as  a  resultant.  Tidal  streams,  augmenting  their  discharge  as  they 
approach  the  sea,  must  necessarily  make  their  deposits  so  as  to  form  shallow  and  divergent 
estuaries,  for  there  is  no  disposition  to  deepen  if  there  is  no  restraint  at  the  sides ;  but  the 
contrary,  as  when  a  stream  issues  upon  the  sea,  or  a  lake,  it  widens  at  the  expense  of  its  depth  of 
flow.  In  the  estuary  of  the  Delaware  we  have  a  remarkable  case  of  equilibrium  resulting  in  a 
constancy  of  viean- depth. 

Of  course  it  may  be  safely  inferred  from  our  rule  that  the  mean  velocitiesfor  our  cross-sections 
are  the  same,  but  we  have  no  observations  upon  the  transverse  curves  of  velocities  from  which 
to  predict  the  drift  through  the  ship  channel.  The  importance  of  making  such  observations  you 
have  already  seen,  and  I  need  not  remind  you  that,  aside  from  the  direct  advantage  to  the  naviga¬ 
tor  from  the  better  tables  we  shall  be  able  to  furnish,  we  shall  discover  in  the  profiles  of  these 
curves  the  changes  that  induce  or  reflect  the  variations  of  channel  depth. 

I  have  spoken  of  the  adjustment  of  the  mold  of  the  estuary  to  the  tidal  currents ;  but  I  hasten 
to  say  that  in  this  adjustment  cause  and  effect  are  convertible  terms.  The  reaction  of  the  bed  and 
banks  is  measured  in  the  retard  of  the  tide-wave. 

The  remarkable  uniformity  of  mean  depth,  and  the  recurrent  sameness  of  channel  depth 
for  the  46  miles  under  consideration  should  lead  us  to  expect  that  the  tidal  retardation,  so  far  as 
affected  by  depth,  should  also  be  uniform,  and  this  apf)cars  to  be  the  case.  But  the  formula  for 
the  times  of  high  water  given  in  a  former  report  (Appendix  No.  18,  Annual  Report  Coast  and 
Geodetic  Survey,  1881)  contains  two  terms,  one  of  which  may  be  regarded  as  reflecting  the 
uniform  resistance  of  the  bed,  while  the  other  indicates  a  continual  increment  of  resistance, 
which  I  submit  is  due  to  the  converging  width  of  the  estuary.  The  formula  referred  to  is 
y=  2,2x  +  0.  018j!^,  which  gives  almost  exactly,  in  minutes,  the  delay  of  the  tide  from  the  break¬ 
water  (from  which  the  distance  x  is  measured  in  nautical  miles)  to  Philadelphia,  as  shown  in  the 
subjoined  table,  quoted  from  the  former  report : 


Progress  of  the  tide  in  Delaware  Bay  and  River. 


Nninber 
of  data. 

Distances 
.  in 
nautical 
miles. 

Localities. 

Obser\-cMl 
time  of  high 
water. 

1 

,  Curve 

by  formula. 

DiflTerenee  of 
oliserved 
and  com¬ 
puted  times. 

Observed 
time  of  low 
water. 

Curve 
by  formula. 

Difference  of 
observed 
and  com¬ 
puted  times. 

Minuter. 

Minutes. 

Minuteg. 

Minuteg. 

659 

0 

Breakwater . 

0 

0 

0 

0 

20 

42.1 

Collins’  Beach . 

125 

124i 

0* 

167 

176 

8 

28 

49.4 

Port  Penn . . . 

151 

152| 

u 

210 

212 

2 

17 

.54.  2 

Fort  Delaware . 

171 

172 

1 

237 

237 

21 

68.9 

New  Castle . 

.191 

192 

1 

264 

262ft 

H 

21 

61.9 

Pigeon  Point . 

206 

205 

1 

285 

279A 

H 

127 

64.7 

Edgemoor . 

216 

2171 

U 

297 

295 

2 

109 

70.4 

Marcus  Hook . 

243 

244 

1 

330 

328ft 

H 

6 

73.7 

Chester . 

350 

260 

1 

350 

348 

2 

88 

79.0 

Billingsport . 

284 

286 

2 

378 

381 

3 

104 

80.9 

Fort  Mifflin . 

1  296 

295ft 

0 

391 

393 

2 

23 

92.1 

Five-mile  Point . 

356 

1  ^ 

1 

461 

465ft 

5 

13 

112.4 

Bordentown . 

483 

474ft 

8* 

606 

6091 

4* 
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In  the  above  table  there  also  appear  the  times  of  low- water  for  which  the  formula  was 

=  3.4a?  +  O.OlSa?^ 


in  which  the  uniform  resistance  dependent  upon  depth  has  increased  its  coefficient  with  the  fall 
of  the  tide,  while  the  second  term  has  remained  unchanged,  because  the  width  has  declined  very 
little,  comparatively,  and  this  without  altering  the  law  of  its  variation. 

We  may,  at  the  expense  of  simplicity  and  extent  of  application,  introduce  the  width  instead 
of  the  distance  into  this  second  term  of  the  tidal  formula.  If  we  transfer  the  origin  from  the 
Breakwater  to  Fort  Mifflin,  and  measure  the  distances  and  times  in  the  opposite  direction,  the 
expression  for  high  water  becomes  5.11a?— O.OlSo?®;  and  now  introducing  instead  of  a?*  its  value 
from  the  width  formula  (10.1a?*+5100)  we  have,  strictly  within  our  limits — 

5.11  distcmce  —  0.0018  width  +  92  minutes.  In  this  form  each  term  has  its  distinct  physical 
meaning,  which  was  not  the  case  before. 

I  think  this  is  the  first  instance  where  uniformity  of  depth  has  afforded  the  opportunity  to 
measure  the  distinct  influence  of  width  upon  the  tidal  propagation  in  a  funnel-shaped  avenue. 

It  remains  to  show  what  practical  value  these  inquiries  may  have — not  because  their  intrinsic 
interest  would  not  have  justified  the  time  and  labor  given  to  them,  but  because  they  wore  under¬ 
taken  with  practical  purposes  in  view. 

This  persistent  tendency  to  constancy  of  mean-depth  throughout  the  whole  length  of  the 
estuary  would  seem  to  discourage  the  hope  of  improvement  by  dredging.  There  is  a  spell  upon 
the  scene  which  must  be  broken  if  permanent  increase  of  depth  over  the  bars  is  demanded  by 
commerce.  Except  for  two  or  three  shallow  reaches  of  short  extent,  there  is  plenty  of  water  from 
the  ocean  to  Philadelphia,  and  at  these  obstructed  reaches  artificial  contractions  of  the  water-way 
may  be  made  without  altering  the  course  of  the  stream  or  sensibly  reducing  the  tidal  volume; 
so  that  deepening  may  be  induced  where  required  without  changing  the  conditions  elsewhere. 

The  advantage  of  dredging  over  indirect  methods  lies,  of  course,  in  the  confinement  of  the 
expenditure  to  the  channel.  The  method  by  contraction  induces  scour  over  the  whole  section  in 
about  the  proportion  of  depth,  and  the  work  done  by  this  means  elsewhere  than  in  the  ship 
channel  is  of  little  or  no  benefit.  The  economic  question,  however,  is — which  will  give  the  best 
result! 


The  diagonal  bars  at  the  nodes  of  reverse  curves  in  the  course  of  the  river  may  be  obliterated 
by  contraction,  and  the  channel  centralized.  This  is  an  important  economical  consideration, 
because  wherever  we  find  a  single  midway  channel  the  width  affects  the  depth  proportionally  for 
every  ordinate  of  the  profile.  If,  for  instance,  the  cross-section  is  a  parabola  (and  this  it  often  is), 
reduction  of  the  surface  chord  induces  50  per  cent,  more  deepening  in  the  channel  than  in  the 
mean-depth.  Comparisons  between  mean-depth  and  channel-depth  for  the  estuary  of  the  Dela¬ 
ware  show  that  the  maximum  depth  in  the  cross-section  is  1.84  times  the  mean-depth — of  course, 
in  these  comparisons  the  bend  effects  for  reverse  curves  do  not  cancel.  In  our  mile  groups  there 
are  only  eight  where  this  ratio  sinks  below  1.50,  and  none  below  1.40. 

This  is  as  far  as  my  province  extends  into  engineering. 

Kovember  1, 1883. 

Very  respectfully  yours, 


HENRY  MITCHELL, 


Mr.  J.  E.  Hilgabd, 


Assistant. 


Superintendent  Coast  and  Oeodetic  Survey. 


The  resumS  of  computations  furnished  in  the  subjoined  table  is  based  upon  the  following  hy¬ 
drographical  sheets,  viz : 

Port  Mifflin  to  Tinicum  Island,  1881,  1-5000.  H.  L.  Marindin,  Assistant. 

Tinicum  Island  to  Chester  Island  Bar,  1881,  1-5000.  Lieut.  H.  B.  Mansfield,  U.  S.  N. 

Chester  Island  Bar  to  Raccoon  Creek,  1881,  1-5000.  Lieut.  H.  B.  Mansfield,  U.  S.  N. 
Raccoon  Creek  to  Old  Man’s  Creek,  1881,  1-5000.  H.  L.  Marindin,  Assistant. 

Old  Man’s  Creek  to  Penn’s  Grove,  1881, 1-5000.  H.  L.  Marindin,  Assistant. 
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Penn’s  Grove  to  Deep  Water  Point,  1881,  1-5000.  Lieut.  H.  B.  Mansfield,  U.  S.  N. 

Deep  Water  Point  to  New  Castle,  1881,  1-5000.  II.  L.  Marindin,  Assistant. 

New  Castle  to  Reedy  Point,  1881,  1-10000.  Lieut.  H.  B.  Mansfield,  U.  S.  N. 

Reedy  Point  to  Reedy  Island  li^lit-liouse,  1881,  1-10000.  II.  L.  Marindin,  Assistant. 

Reedy  Island  liglit-liouse  to  Collins’  Beach,  1881,  1-10000.  Lieut.  H.  B.  Mansfield,  U.  S.  N. 

Collins’  Beach  to  Bombay  Hook,  1882,  1-10000.  H.  L.  Marindin,  Assistant. 

Arnold’s  Point  to  Cohansey  light-house,  1882,  1-10000.  Lieut.  H.  B.  Mansfield,  U.  S.  N. 

Bombay  Hook  to  Mahon’s  Diteh,  1882,  1-20000.  II.  L.  Marindin,  Assistant. 

Main  Ship  Channel  from  Cohansey  light  house  to  Mahon’s  River  light-house  and  approaches 
to  Cohansey  Creek,  1880,  1-20000.  Lieut.  E.  B.  Thomas,  U.  S.  N. 

The  lines  of  soundings  upon  these  sheets  were  made  from  shore  to  shore,  at  distances  apart 
in  mid-river  of  about  280  feet  where  the  survey  was  upon  the  scale  of  1-5000;  550  feet  upon 
1-10000;  870  feet  upon  1-20000;  and  in  general  were  at  right  angles  to  the  axis  of  the  stream. 
In  exceptional  cases,  where  the  bends  in  the  river  were  sharp,  the  lines  did  not  represent  always 
the  shorter  distance  from  shore  to  shore,  through  slight  irregularity  in  divergence,  while  still 
maintaining  very  closely  their  relative  position  in  the  middle  of  the  river.  The  average  number 
of  lines  of  soundings  per  nautical  mile  was  21  where  the  survey  was  on  the  scale  of  1-5000,  11 
on  1-10000,  7  on  1-20000;  the  twenty-third  mile,  where  the  scales  of  1-5000  and  1-10000  joined, 
having  16  lines. 

In  computing  the  mean  depth  from  these  surveys,  a  paper  scale  was  applied  to  each  cross- 
sectional  line  of  soundings,  beginning  at  low- water  line  on  the  right  bank,  and  a  depth  read  at  each 
200  feet  throughout  the  734  sections  from  Fort  Milhin  to  about  the  end  of  the  forty-sixth  mile, 
opxmsite  Cohansey  light-house.  The  sum  of  the  depths  thus  obtained  in  a  cross  section,  minus 
lialf  the  sura  of  the  first  and  last  reading  at  an  even  space,  was  multiplied  by  200  and  divided  by 
the  width  of  the  section.  In  case  of  a  fractional  distance  at  the  end  of  a  line  the  area  of  the 
fractional  section  was  computed,  and  its  area  and  length  added  to  that  of  the  previous  spaces. 
From  Cohansey  light-house  to  Mahon’s  Ditch,  that  is,  from  the  seven  hundred  and  thirty-fifth  to 
the  seven  hundred  and  seventy-fifth  section,  inclusively,  where  the  survey  was  upon  the  scale  of 
1-20000,  400  feet  spaces  were  used  in  computing  the  sections. 

In  a  few  cases  the  lines  of  soundings  on  either  side  of  an  island  were  not  coincident  In 
obtaining  a  cross-section  in  these  places  the  scale  was  extended  across  the  sheet  from  one  of  the 
lines  and  the  proportional  depths  used  between  adjacent  lines  of  soundings  on  the  prolongation. 

The  half- tide  area  of  cross-section  was  found  by  adding  to  the  low- water  area  of  the  section 
the  low-water  width,  multiplied  by  3  feet,  the  half  range  of  tide.  To  this  sum  was  added  the 
widths  between  low  water  and  the  3-foot  elevation  multiplied  by  The  3-foot  elevation  is  not 
designated  always  on  the  chart.  In  these  cases  the  approximate  lialf-ti<lc  width  beyond  the  low- 
water  line  was  obtained  by  using  half  the  distance  from  low  water  to  high  water  where  the  high- 
water  line  has  been  designated  by  recent  surveys,  and  where  the  new  topogra[)hical  survey  is  not 
completed,  an  estimate  of  the  stnand  was  made  from  general  knowledge  of  the  shore  line  as 
defined  by  previous  surveys. 

Beginning  at  Fort  Mifflin  light-house  a  mid-stream  line  was  drawn  upon  the  charts,  upon 
which  the  river  was  divided  into  nautical  miles  of  6,076  feet. 

The  mean  depth  of  each  nautical  mile  was  obtained  by  dividing  the  arithmetical  mean  of  the 
areas  of  the  cross-sections  in  each  mile  by  the  arithmetical  mean  of  the  widths  of  these  sections. 
The  last  cross-section  in  each  mile  group  was  used  as  the  first  cross-section  in  the  next  mile 
group. 

From  the  extreme  accuracy  with  which  the  bed  of  the  river  is  developed  by  this  survey  any 
but  a  slight  or  proportional  variation  in  the  area  or  depth  of  adjacent  sections  attracted  atten¬ 
tion,  and  such  variation  was  found  on  re-examination  of  the  section  upon  the  chart  to  be  due  to 
some  obvious  natural  peculiarity,  either  in  the  banks  or  the  bed  of  the  river. 

J.  A.  S. 
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Estuary  of  the  Delaware. 


Naatioal  miles 
from  Ft.  Mil-  1 
tlin  Li^ht.  I 

No.  of  sections  i 
per  mile. 

Low  water. 

,  Half  tide. 

Mean 
cliannel 
depth 
per  mile 
at 

low  water. 

Remarks. 

Mean  width 
per  mile. 

Moan  area 
per  mile. 

Mean 
depth  per 
mile. 

Mean  width 
per  mile. 

Mean  area 
per  mile. 

Mean 
depth  per 
mile. 

Feet. 

Square  feet. 

Feet. 

Feet 

Square  feet. 

Feet. 

Feet. 

1 

20 

5,  026.  50 

80,  676.  80 

16.  05 

.5, 341. 00 

06,  228.  05 

18.02 

33.0 

2 

24 

4, 615. 00 

83,  845.  81 

18. 17 

5,  07.5. 10 

98,  380.  97 

19.  39 

27.5 

Maiden  Lsland. 

3 

26 

4. 977. 31 

78,  761. 26 

15.82 

5,  .586.  44 

04,  006,  88 

16.94 

4.3.7 

Uppei  end  Tiiiicum  Island. 

4 

19 

.5, 247.  63 

85,  GCl.  20 

10.  32 

6, 144.  42 

102,  740.  28 

16.  72 

37.4 

5 

23 

4,  726.  09 

89, 427.  97 

18.  92 

5,  334. 78 

104,  519.  27 

19.  59 

30.7 

6 

23 

5,  360. 57 

99,  6.34.  05 

laso 

5,  906.  24 

116,  082.  76 

19.46 

32.  2 

Lower  end  Tinieum  Island. 

7 

21 

4,  675. 95 

9.5,  4.56.  28 

20.  42 

5,  407.  38 

110,581.27 

20.43 

40.7 

Cliester  iHlaiid  Bar  begins. 

8 

22 

5,686.82 

101,449.  43 

17.84 

6,  503.  41 

no,  743.  77 

18.41 

34.  5 

Chester  Island  Bar  ends. 

1  ^ 

22 

4.  777. 27 

104,012. 57 

21.77 

5, 177.  27 

118,  944.  39 

22.  98 

30.  7 

Schooner  lA*dge. 

1 

22 

5.  513. 64 

90,  761.50 

18.  09 

6, 131.  36 

117,229.00 

19.  12 

25.  5 

11 

23 

5,  817.  83 

102,  55.3.15 

17.63 

6,  432. 17 

120,  928. 15 

lasi 

26.  6 

12 

22 

5,  915.  91 

109,  .503.  39 

18.  51 

6,  502.  05 

128, 130.  32 

19.  71 

28.  5 

1  1^ 

23 

5,911. 74 

115,110.43 

19. 47 

6,  341.  30 

133, 490.  00 

21.05 

26.9 

22 

6,  515. 45 

120,  126,  86 

ia44 

7,  Oia  64 

140,  474.  36 

20.01 

25.9 

1  15 

20 

6,244.50 

119,  29.5.28 

19.10 

6,  624.  50 

138,  508.  78 

20.  92 

26.8 

16 

20 

7, 278.  00 

129.  549.  95 

17.80 

7,  557,  50 

151,  803.  20 

20.  09 

26.8 

'  17 

21 

9,656.19 

136,  725. 76 

14.16 

10, 143.  33 

166,  425.  05 

16.  47 

25. 1 

18 

21 

8,604.  76 

136, 0.32. 95 

1.5.  81 

9,  211.43 

102,  757.  24 

17.  67 

25.0 

Christiana  (Veek. 

19 

22 

5,  662.  27 

127,  807.  73 

22.62 

6,  414.  09 

145,  967.  27 

22.  76 

42.4 

I)ee]>  Water  Point. 

'  20 

20 

6, 273.  00 

136, 908.00 

21.82 

7,  072.  25 

156,  92.5.  87 

22. 19 

41.2 

20 

8,  203. 50 

150,  090.  85 

18.  .30 

8,  606.  00 

-  175,305.10 

20.  37 

30.4 

1  22 

22 

8,090.91 

1.58,  676.  61 

19.  61 

8,  514.  55 

183,  584.  80 

21.56 

27.9 

1  ® 

16 

8. 363.13 

167,  726.  34 

20.  06 

8,651.87 

193,  248.  84 

22.  34 

31.2 

'  24 

11 

10,  868. 18 

182,  036.  82 

16.  75 

11, 195.  45 

215, 132,  27 

19.  22 

27.7 

1  25 

13 

14, 193. 08 

188,694  31 

13.29 

14, 486.  92 

231,  714.  31 

15.99 

30.6 

26 

11 

14. 707. 27 

185.  766.  36 

12  63 

15,  500.  00 

231,077.27 

14.91 

36.9 

F*ort  Delaware  Island  heijins. 

1  27 

12 

11,566.67 

173,  368.  42 

14.99 

12,  833.  33 

200,  968.  42 

16.  36 

38.9 

Fort  Delaware  Island  ends. 

;  28 

12 

13, 576.  67 

188, 430.  29 

13.  88 

13,881.67 

229,  617.  79 

16.  .54 

29.0 

i  29 

14 

15, 122.  86 

201,  42.5.  36 

13.32 

15,  457. 14 

247,  295.  36 

16.00 

26.  1 

'  30 

13 

10.  023,  08 

i  202,  626.  38 

18.55 

'  11,327.09 

236,  002.  .54 

20.  a3 

41.5 

!  31 

12 

11,440.  83 

213,  694.  71 

1  18.68 

11,811.67 

248,  657.  40 

!  21. 05 

48.5 

Reedj’  Island  l>e^ins. 

32 

13 

11.619.23 

227,  727.  92 

19.60 

I  12,149.23 

263,  380.  02 

'  21. 68 

37.2 

33 

13 

16, 295. 38 

1  251,776.73 

15.45 

16,  767.  09 

301,  386.  35 

17.  97 

24.8 

Reedy  Island  ends. 

34 

12 

19.  549.  58 

265,  433.  00 

1  13.58 

1  19,  949.  .58 

324,  681. 75 

16.  28 

23.8 

35 

12 

18, 307.  08 

1  266,  314.  71 

1  14. 55 

1  18.  707.  08 

321,  835.  96 

17.  20 

23.2 

30 

12 

16, 421.  67 

1  267,  409.  75 

16.  28 

'  16.821.67 

317,  274.  75 

18.  80 

26.8 

37 

13 

17, 106.  92 

1  279,  638.  31 

1  16. 35 

17,  506.  92 

1  331,  .559.  08 

18.  94 

27.8 

1  38 

13 

19,  313.  8.5 

301,862.92 

1  15. 63 

19,  713.  85 

.360, 404.  46 

18.28 

26.  1 

1  39 

13 

21, 269.  23 

316,  901.  31 

1  14.90 

21,  669.  23 

381,  .309.  CO 

17.00 

23.2 

Collins'  Beach. 

40 

13 

22.346.  15 

330,  40.3.  85 

'  14. 79 

22,  746. 15 

1  398,  042.  31 

17.50 

23.9 

1  41 

13 

22, 784. 62 

347,881.54 

15.27 

23, 184. 62 

416,65.5.38 

17.98 

27.0 

12 

23, 033. 33 

382,  503.  33 

1  16. 61 

23,  433.  33 

452,20.3.33 

19.  30 

30.3 

!  43 

11 

25, 032.  73 

373,  298.  45 

14.91 

25,  432.  73 

448,  996.  64 

17.65 

30.1 

44 

13 

23, 153. 85 

387,  284. 46 

16.  73 

23,  553.  85 

457,  346.  01 

19.  42 

34.0 

'  45 

13 

22, 582. 31 

395, 178. 69 

17.50 

22,982.31 

403,  525.  62 

20. 17 

38.8 

Bombay  Hook. 

1 

13 

25,313.85 

416. 380.  08 

16. 45 

1 

25,  713.  85 

492, 921.  62 

19. 17 

40.4 

Cohansey  Li^ht- House. 

11, 049.38 

195. 106.  34 

1  17. 08 

12,  448. 11 

231,  705.  93 

19.00 

31.3 

Arithmetical  mean  of  46  miles. 

16.  33 

18.  61 

Mean  from  mean  area  of  46 

1 . 

miles  divided  b}'  mean  width 

!  14-  91 

^  42.0 

of  46  miles. 

47 

8 

33, 400. 00 

493,  048.  75 

33,  800.  00 

1  598,  848.  75 

17,72 

48 

8 

32,037.50 

530, 118.75 

1  16. 55 

32,437.50 

1  626,831,25 

19.  32 

41  7 

49 

7 

31, 471. 40 

560,  520. 00 

17.81 

31,871.40 

I  655,  534.  29 

20.57 

41.7 

50 

8 

35, 212.  50 

610,  9.38.  75 

17.  35 

35,  612.  50 

717, 176.  25 

20. 11 

'  46.0 

51 

7 

46, 600.  OO 

699,  402.  86 

15.01 

47,000.00 

839,  802.  86 

17.87 

1  47.1 

52 

7 

62, 157. 10 

768,  792.  86 

14.74 

52,557.14 

925,  864.  28 

17.62 

50.5 

Mahon’s  Ditch. 

15, 010.  57 

243,  129. 11 

10.97 

15,497.91 

288,  894,82 

18.08 

1  32.8 

Arithmetical  mean  of  52  miles. 

16.20 

18.61 

Mean  from  mean  area  of  52 

miles  divide<l  by  moan  width 

of  52  miles. 
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REPOET  ON  THE  HARMONIC  ANALYSIS  OP  THE  TIDES  AT  SANDY  HOOK. 

WASUiNaTON,  1).  C.,  July  31,  1883. 

Sir:  I  have  the  honor  to  submit  to  you  the  following  report  on  the  harmonic  analysis  of  the 
hourly  co-ordinates  of  the  heights  of  the  tide  at  Sandy  Hook  for  the  years  1876-1881,  inclusive. 
The  situation  of  the  tide-station,  with  regard  to  the  entrance  to  New  York  Harbor  and  the  hydro¬ 
graphy  of  the  vicinity  are  best  understood  from  the  accompanying  chart.  The  hourly  co-ordinates 
wore  measured  off  from  the  curves  of  the  self-registering  tide-gauge  in  the  tidal  division  of  the 
office  and  furnished  to  me  by  Mr.  E.  S.  Avery,  the  chief  of  the  division. 

The  method  of  analysis  is  precisely  the  same  as  that  adopted  heretofore,  a  full  account  of 
which  is  given  in  my  report  on  the  Discussion  of  Tides  in  Penobscot  Bay,  contained  in  Appendix 
No.  11,  report  for  1878.  Everything  having  been  there  given  in  detail  with  regard  to  meth¬ 
ods,  formulm,  and  auxiliary  tables  used  in  the  reductions,  illustrative  examples,  &c.,  it  will 
be  unnecessary  to  go  over  the  whole  ground  again  here ;  and  for  these  things  references  will  sim¬ 
ply  be  made  to  that  report.  It  will  therefore  only  be  necessary  to  give  in  this  paper  the  constants 
for  the  several  tide  components  for  each  of  the  several  years,  together  with  a  few^  theoretical 
deductions  from  them,  interesting  in  connection  with  the  general  theory  of  the  tides  and  useful 
in  explaining  any  local  peculiarity  in  the  type  of  the  tide  at  the  station  and  the  cause  of  its 
variation  from  that  of  tides  at  other  stations. 

The  comparison  of  the  constants  for  each  of  the  several  years  gives  a  very  good  idea  of  the 
probable  errors  of  the  constiints  deduced  from  one  yeaPs  hourly  co  ordinates.  From  this  it  will 
be  seen  that  a  long  series  of  observations,  or  of  hourly  co-ordinates  measured  from  the  curv'es,  is 
not  necessary  to  obtain  the  constants  with  sufficient  accuracy  for  practical  purposes.  The  constants 
here  given,  with  certain  reductions  of  the  epochs  to  adapt  them  to  any  given  year,  will  serve  for 
all  future  time  in  the  prediction  of  the  tides  for  the  station,  either  by  computation  or  by  means 
of  the  tide-machine,  which,  for  this  purpose,  must  be  set  in  accordance  with  these  constants. 

I  have  the  honor  to  be,  very  respectfully,  yours, 

WILLIAM  FEREEL. 

Prof.  J.  E.  Hilgard, 

Superintendent  United  States  Coast  and  Geodetic  Survey. 

RESULTS  OF  THE  HARMONIC  ANALYSIS  OF  THE  TIDES  AT  SANDY  HOOK. 

The  following  are  the  amplitudes  and  epochs  of  the  tide-components  at  Sandy  Hook,  with  all 
the  usual  reductions  applied.  With  these  reductions  the  constants  should  be  the  same  for  each 
year,  and  hence  the  results  of  the  several  years  are  comparable. 

M-tide. 


1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

Mean. 

A,=  .013 

.027 

.032  • 

.042 

.026 

.016 

.026 

=  1070 

■  80 

3470 

250 

3560 

2280 

A,=  2.238 

2.  230 

2.  272 

2.  244 

2.  229 

2.  250 

2.  246 

f,  =217°.  0 

2180.  0 

2170.8 

2170.5 

2150.  3 

2160.  3 

2170. 0 

A,:c  .  025 

.022 

.021 

.035 

.029 

.030 

.027 

=  191° 

I960 

2020 

1920 

2220 

2060 

2010.  5 

A,=  .020 

.016 

.017 

.020 

.024 

.027 

.021 

f4  =  3490 

3390 

3360 

3210 

3350 

3290 

3350 

A«=  . 049 

.048 

.053 

.046 

.057 

.059 

.052 

f,  =  3620 

3550 

3510 

3440 

3440 

3420 

3480 
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S-TIDE. 


A,= 

.026 

.028 

.028 

.025 

.036 

.049 

.032 

€l  =  2250 

2220 

2540 

2160 

2550 

2370 

2350 

A,= 

.439 

.432 

.436 

.415 

.416 

.435 

.434 

=24Co,  0 

2440.  5 

2480.  0 

2450.  4 

2420. 1 

2490.  4 

2450.  9 

A3=  ,  051 

.047 

.049 

.050 

.037 

.045 

.047 

fo  - 

790 

720 

740 

880 

720 

860 

760 

A4=  .030 

.017 

.033 

.033 

.037 

.041 

.038 

^4  = 

650 

640 

830 

810 

K-tide. 

680 

520 

690 

A,= 

.322 

.  .330 

.340 

.337 

.333 

.342 

.334 

f,  =  910.0 

910.2 

890.  6 

910.4 

870.8 

890.5 

900.1 

A2 - 

.  129 

.126 

.113 

.114 

.130 

.160 

.129 

€2  =  450. 3 

340.  2 

300.2 

390.  8 

L  TIDE. 

340.9 

400.2 

370.4 

A2=  .  103 

.110 

.108 

.  084 

.  075 

.072 

.092 

€2=  510.5 

460.5 

290.  5 

340.9 

N-tide. 

00.0 

210.3 

300.5 

A2=  .  470 

.507 

.532 

.500 

.457 

.475 

.490 

f,  =1970.  7 

1950.  5 

1980. 9 

2020. 1 

O-TIDE. 

1990. 3 

1980. 9 

1980.  7 

A,= 

.178 

.167 

.163 

.157 

.177 

.176 

.170 

fi  =  930. 5 

950.3 

980.6 

1010.  4 

P-TIDE. 

900.1 

1000.3 

960.5 

A,= 

.103 

.123 

.091 

.100 

.102 

.100 

.103 

f,  =  970.3 

1020.  0 

1030. 0 

1060.9 

//-TIDE. 

1050.  7 

1070.  7 

1030. 8 

At=  .  072 

.063 

.094 

.061 

.083 

.039 

.069 

=  2210 

2160 

2350 

2070 

A-TIDE. 

2490 

2360 

2270 

A,=  , 012 

.039 

.030 

.029 

.042 

.062 

.036 

€2  = 

150 

260 

260 

690 

y-TIDE. 

600 

130 

350 

A,=  . 045 

.124 

.167 

.153 

.065 

.077 

.105 

f*  =  1780 

2380 

1980 

1700 

R-tide. 

1490 

2530 

1980 

A,=  .  020 

.030 

.010 

.011 

.073 

.037 

.030 

f*  =  3240 

2410 

190 

160 

T-tide. 

3180 

90 

3340 

A*=  . 098 

.105 

.046 

.075 

.111 

.058 

tt  =  1160 

340 

3060 

1550 

940 

230 
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J-TIDE. 

Ai= 

.013 

.024 

.014 

.014 

.000 

.025 

.016 

= 

860 

1250 

1450 

1110 

1070 

1340 

1180 

Q-tide. 

A,= 

.039 

.030 

.020 

.033 

.033 

.037 

.035 

h  = 

1180 

1310 

1070 

1330 

980 

1340 

1200 

MS-tide  (shallow  water). 

A2= 

.045 

.037 

.050 

.030 

.041 

.040 

.042 

h  = 

1160 

1220 

1070 

1160 

1040 

1140 

1130 

2  SM-tide  (shallow  water). 

A2  = 

.018 

.014 

.007 

.021 

.010 

.  005 

^2  = 

1380 

1580 

60° 

to 

0 

3380 

3230 

Annual  Inequality  (meteorological). 

A,= 

.083 

.066 

.066 

.072 

.  060 

.058 

.068 

= 

2240 

2250 

1640 

2030 

2360 

1080 

2080 

MS-tide  (fortnightly). 

Ai= 

.030 

.014 

.010 

.042 

.011 

.014 

= 

410 

1710 

3320 

2240 

2300 

230 

1876. 

1877. 

1878. 

1879.  1880.  ‘ 

1881. 

Mean. 

Tl,o  range  of  the  whole  tide  at  Sandy  Hook  being  small,  the  most  of  the  preceding  results 
^**6  of  little  importance  practically,  or  even  in  the  study  of  the  theoretical  relations.  The  anal^  sis, 
owever,  has  been  carried  regularly  through  all  the  components  for  each  of  the  six  years.  It  will 
arclly  i)e  worth  while  to  do  this  hereafter  in  any  of  the  small-range  tides  along  the  coast  south  of 
Cod  on  to  the  Gulf  of  Mexico. 

.  Th  e  first  component  of  the  mean  lunar  or  M-tide  is  a  true  theoretical  tide,  but  so  small  that 
been  only  imperfectly  brought  out  in  the  analysis,  as  the  scattering  values  of  the  epochs  f| 
the  several  years  indicate.  The  mean  amplitude  is  only  about  one-third  of  an  inch.  The 
One,  of  which  the  amplitude  is  A2,  is  the  mean  lunar  tidal  component,  and  is  the  principal 
of  all.  The  mean  amplitude,  2.246  feet,  is  almost  precisely  the  same  as  was  obtained  for 
^Vomer’s  Island  from  the  discussion  of  the  tides  there  by  the  old  methods.  The  greatest  difler- 
between  this  and  the  amplitudes  deduced  for  each  year  is  only  .026  of  a  foot,  or  0.3  of  an 
Hence  either  one  of  these  amplitudes  is  sufficiently  accurate  for  practical  purposes.  The 
^2  are  .also  brought  out  with  great  regularity.  The  other  components  of  this  tide  are  shal- 
ow-\vater  components,  and  are  very  small  and  of  no  importance  practically,  though  they  are 
brought  out  in  the  analysis,  as  the  epochs,  agreeing  so  nearly  for  so  small  components, 

The  mean  solar  or  JS-tidc  is  very  small,  not  only  absolutely,  but  relatively  to  the  mean  lunar 
.  the  amplitude  A2  of  the  principal  component  being  less  than  one-fifth  of  that  of  the  mean 
tide.  This  is  a  peculiarity  which  is  found  along  our  whole  Atlantic  coast.  The  small  com- 
in  the  S-tide  of  which  the  amplitude  is  Ai,  is  a  real  component,  and  is  well  brought  out 
^be  analysis,  as  the  nearly-agreeing  values  of  both  the  amplitudes  and  epochs  for  the  several 
•  show.  The  small  shallow-water  components,  of  which  the  amplitudes  are  A3  and  A4,  are 

^  clearly  brought  out,  though  they  are  very  small. 

^  .  The  K- tide  is  composed  of  a  diurnal  and  of  a  semi-diurnal  component,  the  former  being  the 
^^ipal  of  all  the  diurual  components.  The  amplitude  of  this,  Ai,  is  small,  being  only  4  inches. 

S.  Ex.  29 - 32 
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The  smallness  of  all  these  diurnals  components,  it  is  known,  is  a  peculiarity  of  the  Atlantic  tides. 
The  semi  diurnal  component  is  the  dcclinational  component  of  the  semi-diurnal  tide,  and  the 
amplitude  is  only  about  1.5  inches.  • 

The  L-tide  and  N  tide  form  a  pair  of  components  depending  upon  lunar  parallax.  As  the 
epochs  difier  nearly  180^,  these  are  somewhat  o])posite  to  each  other  in  their  effects  at  the  time 
of  perigee  and  apogee  of  the  moon.  The  ami)litiide  of  the  latter,  it  is  seen,  is  greater  than  that 
of  the  mean  solar  tide.  It  is  a  peculiarity  of  our  tides,  especially  along  the  New  England  coast, 
that  the  parallactic  inequality  in  the  lunar  tide  is  larger  and  of  more  importance  than  the  whole 
solar  semi-diurnal  tide. 

The  O-fide  and  P-tide  are  also  diurnal  components  still  sinaller  than  the  diurnal  component 
of  the  K-tide.  The  edect  of  these  diurnal  components  is  to  cause  a  difference  in  the  heights  of 
the  forenoon  and  afternoon  tides  of  the  same  day  when  the  moon  is  not  on  or  near  the  equator,  and 
also  an  inequality  in  the  intervals  between  high  and  low  waters.  The  J-tide  and  Q-tide  are  also 
diurnal  components,  but  the  amplitudes  of  these  tid(\s  at  Sandy  Hook  are  so  small  that  they 
are  of  no  practical  importance,  but  the  analysis  shows  that  there  are  really  such  components. 

The  shallow-water  components  of  these  tid(*s,  the  arnplitudes  of  the  principal  of  which  are 
A4  and  Ae  of  the  M-tide  and  S-tide,  and  A2  of  the  MS-tide  and  2  SM-tide,  are  very  small,  the 
amplitudes  of  none  of  them  amounting  to  0.05  of  a  foot,  and  hence  are  of  no  importance  for 
practical  purposes. 

The  annual  inequality,  depending  mostly  upon  meteorological  causes,  such  as  annual  inequali¬ 
ties  in  the  barometric  pressure  and  the  winds,  and  also  in  the  ocean  currents,  is  much  smaller  at 
Sandy  Hook  than  it  is  along  the  New  England  coast,  and  the  maximum,  towards  the  last  of  July, 
is  a  little  earlier. 

The  following  are  the  amplitudes  and  epochs  of  all  the  comi)onents  which  it  is  necessary  to 
use  in  the  prediction  of  tides,  including  all  the  components  of  which  the  amplitudes,  acconling  to 
the  preceding  result,  amount  to  one  half  tenth  of  a  foot.  These  are  given  here,  together  with 
the  designations  of  the  components  as  engraved  on  the  tide-machine,  for  the  convenience  of 
application  in  setting  the  miichine. 


j  Deai^nation  of  component. 

Amplitiule,  A. 

Epoch,  €. 

Feet. 

0 

M2 . 

2.  24G 

217.0 

S2 . 

0.  434 

245.  9 

K2 . 

0.  129 

37.  4 

L2 . 

0.  092 

30.5 

N2 . 

0.490 

198.7 

/A2  . 

0.  009 

227.0 

»'2 . 

0.105 

198 

Kl . 

0. 334  1 

IK).  1 

jo- . 

0. 170  1 

96.5 

0. 103  1 

103.8 

j  Annual  inequality . 

0.008  1 

208. 

The  suffixes  1  and  2  to  the  designating  letters  of  the  components  denote  diurnal  and  semi¬ 
diurnal  components  respectively. 

The  amplitudes  and  epochs  of  the  components  M2,  K2,  Ki,  and  Oi  are  affected  by  the  inclina¬ 
tion  of  the  lunar  orbit  to  the  ecliptic,  and  the  values  giv^en  here  are  the  mean  values,  such  as 
we  would  have  if  the  moon  moved  in  the  ecliptic.  Before  these  are  used  they  must  be  reduced  to 
the  value  for  the  given  year,  by  a  process  just  the  reverse  of  that  given  in  the  Discussion  of  Tides 
in  Penobscot  Bay,  §§  25  and  20,  by  which  they  were  reduced  from  the  values  obtained  from  the 
analysis  of  each  year’s  observation  to  the  mean  values.  Besides  these  reductions  all  the  epochs 
must  be  reduced  to  the  given  year  by  subtracting  the  corresponding  numbers  found  in  Table  II 
of  the  paper  just  referred  to. 
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From  the  theoretical  relatious  for  the  three  principal  components  ^iven  in  §  31  of  that  paper,  we 
form  in  the  same  manner  for  the  tides  of  Sandy  Hook  the  following  three  relations  for  the  diurnal 
components: 

.334  _  0.60  Sm  =  (.5306  — 13.1  S/a)  (1+.230  E)  Ao 
.170  =  (.3813  (1—  .2.30  E)  Aq 
.103  =  (.1730  —  13.6  S/a)  (1+.196  E)  Ao 

The  solution  of  these  equations  gives  S/i  =  .00047  and  E  =  .753.  The  assumed  massof  the  moon 

being  .0125,  this  correction  makes  it  .01297  =  nearly.  Notwithstanding  the  smallness  of  the 

amplitudes  of  the  components  forming  the  lirst  members  of  the  ecpiations  above,  these  theoretical 
relations  give  a  mass  of  the  moon,  so  far  as  we  know,  not  much  in  error.  The  mass  of  the  moon 

obtained  in  the  same  mainier  from  the  tides  of  Penobscot  Pay  was  The  value  of  the  con¬ 
stant  E  is  here  large  and  positive,  while  in  Penobscot  Pay  it  is  —  .233.  This  shows  that  the  type 
of  the  diurnal  tide  at  Sandy  Hook  is  <lilterent  from  that  of  Penobscot  Pay,  an  increase  in  the 
period  of  the  component  increasing  the  aiiiplitude  at  the  latter,  but  decreasing  it  at  the  former, 
station. 

From  the  relations  of  the  lirst  two  equations  in  §32  ot  that  paper  we  get  for  these  tides,  with 
the  epochs  of  Ki  and  Oi  in  the  preceding  results 

00.1  =  Lo  +  13.18  G 
96.5  =  Lo  — 13.18  G 

These  give  G=— 0.25,  which  indicates  that  the  maximum  of  the  tide  occurs  one-fourth  of  a 
before  the  maximum  of  the  forces.  This  is  an  unusual  result,  but  entirely  in  accordance  with 

T'rom  the  relations  of  §33  of  the  paper  referred  to  we  get  for  these  tides 

.1931  c  =  (.4852  — 36.2  d//)  (1  +  A25  E) 

.0573  c  =  (.1256  —  3.2  S/a)  (1  +  .460  E) 

.2218  c  =  .1922  (1  —  228  E) 

The  solution  of  these  equations  gives  c=  1 .1 038,  E  =  — 1.167,  and  S/a  =  .00106.  With  this  latter 

/i  =  . 0125 +.00106=  .01356  =  ^^  for  the  moon’s  mass.  The  value  of  the  constant  c  for  Pe- 

^obscot  Bay,  is  1.166.  This  constant  being  greater  than  unity  indicates  that  the  inequalities  are 
®^allex*  than  the  principal  lunar  component  in  proportion  to  the  force,  which  is  a  result  of  friction 
large  tides  more  in  proportion  than  small  ones. 

The  value  of  E  is  negative  and  very  nearly  the  same  as  in  Penobscot  Bay.  Upon  the  large 
value  of  this  constant  depends  the  jieculiar  type  of  the  semi-diurnal  tide  all  along  our 
in  which  the  solar  tide  is  very  small,  and  the  lunar  parallactic  inequalities  very  large.  On 
this  account  the  tides  at  Boston  are  20  inches  higher  when  the  moon  is  in  perigee  than  when  it  is 
apogee,  and  there  is  about  the  same  ditference  in  Penobscot  Bay.  At  Sandy  Hook  the  differ- 
in  proportion  to  the  whole  range  is  about  the  same,  but  on  account  of  the  small  range  of  the 
at  the  latter  place,  of  course,  the  absolute  difference  is  only  about  lialf  as  great. 

Trom  the  relations  of  the  first  two  equations  of  §34  of  tlie  paper  referred  to  above  we  get  for 
Sandy  Hook  station 

217.0  =  Lo 

245.9  =  Lo  +  24.4  G 

^  These  give  G  =  1.18,  which  indicates  that  the  maximum  of  the  semi-di.urnal  tide  occurs  1.2 
nearly  after  the  maximum  of  the  forces,  or  after  the  conjunction  of  the  mean  moon  and  sun 
case  of  the  lunar  ami  solar  components. 
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DHSCKlPriON  OK  A  MAXIMA  AND  MINIMA  TIDE-PKEDICTING  MACHINE. 


By  william:  B'ERRKL. 


Washington,  November  30,  1883. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  maxima  and  minima  tide-pre 
clictiug  machine : 

I  have  thought  it  best  to  go  somewliat  into  detail  in  presenting  the  theory,  construction,  and 
method  of  operating  it,  so  that  those  who  shall  have  to  use  it  hereafter  may  be  able  to  understand 
not  merely  rules  and  directions,  but  aLso  something  of  the  mathemaucal  theory  upon  which  it  is 
based.  In  a  form  suitable  for  determining  the  maxima  and  minima  of  the  tides  and  their  times  of 
occurrence,  the  theory  becomes  much  more  complex  than  in  the  case  in  which  the  co-ordinates  of 
height  are  required  for  given  times.  Still  it  will  be  seen  from  the  following  reiiort  with  what 
great  facility  and  rapidity  the  required  results  can  bo  obtained  from  this  complexity  by  means  of 
the  machine,  the  time  required  being  little  more  than  what  is  necessary  for  recording  them. 

The  mathematical  theory  within  itself,  regarded  merely  as  a  tidal  paper,  will  not  be  without 
interest  and  value,  for  the  formuhe  used  in  the  machine  are  those  best  adapted  to  obtain  the 
results  accurately  by  computation.  This,  however,  involves  so  great  an  amount  of  labor  that  it 
has  been  necessary  heretofore  to  use  more  simple  formulai,  requiring  much  less  labor  in  computa¬ 
tion,  but  which  give  often  only  very  rough  approximations  to  the  true  results.  These  can  now  be 
pretty  accurately  obtained  with  scarcely  any  labor. 

I  have  the  honor  to  be,  very  respectfully,  yours, 

WILLIAM  FERREL. 

J.  E.  Hilgard,  Esq., 


Superintendent  Ooast  and  Geodetic  Survey, 


THE  MAXBIA  AND  MINIMA  TIDE-PREDICTING  MACHINE. 

INTRODUCTION. 

1.  The  first  machine  for  predicting  tides  was  invented  by  Sii'  William  Thomson  about  eight 
years  ago.  It  was  so  constructed  as  to  be  run  by  clock-work  and  to  give  the  tidal  curve  for  a 
whole  year  or  more  on  a  long  strip  of  paper  wound  on  rollers.  From  this  the  height  of  the  tide 
at  any  given  time,  or  the  times  and  heights  of  high  and  low  waters  only,  may  be  re^ul  ott‘.  This 
machine,  it  seems,  has  never  been  used  in  the  regular  prcxliction  of  tides,  and  is  said  to  be  now 
on  exhibition  at  the  South  Kensington  Museum. 

Subsequently  Mr.  E.  Roberts,  of  the  Nautical  Almanac  office,  London,  had  another  unichine 
constructed  upon  nearly  the  same  plan,  but  larger  and  with  some  improvements  introduced.  This 
machine  has  been  successfully  used  for  several  years  in  predicting  the  tides  of  the  principal 
commercial  ports  of  India.  A  description  of  this  machine  was  published  in  The  Engineer  of 
December  19, 1879. 
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The  general  principles  and  the  plan  upon  which  these  machines  have  been  constructed  may 
be  explained  as  follows : 

The  height  of  the  tide,  /i,  at  any  given  time,  f,  is  expressed  by  a  series  of  harmonic  terms  of 
the  following  form : 

(1)  ^  =  Ho  +  Ai  cos  (ii  ^  +  Ci)  +  A-i  cos  (t^  <  +  Cj)  +  &c.=  H©  +  2  Ae  cos  (4  t  +  Ce) 

in  which 

Ho  =  the  height  of  mean  tide  above  an  assumed  jdane, 

Ao  =  the  amplitude  of  any  component  of  which  the  characteristic  is  e, 
c'e  =  the  value  of  the  angle  at  any  origin  of  as  midnight,  January  1, 
ie  =  the  rate  of  change  of  the  angle. 

The  number  of  components  in  the  expression  of  /f,  if  we  include  very  small  terms,  is  very  great; 
but  the  number  of  those  which  are  of  any  practical  importance  is  generally  only  about  fifteen  or 
twenty,  often  less.  The  values  of  are  obtained  from  astronomical  developments,  and  they 
depend  upon  the  known  periods  and  other  elements  of  the  lunar  and  terrestrial  orbits  and  the 
period  of  tlie  earth’s  rotation  on  its  axis.  The  values  of  A^  and  (\.  have  to  be  obtained  for  each 
tide  station  from  an  analysis  of  the  hourly  values  of  h,  for  a  year  or  more,  obtained  directly  from 
observation,  or  from  the  curves  of  a  self-registering  tide-gauge.  The  method  of  doing  this  has 
been  given  in  detail  in  Appendix  No.  11,  Eeport  of  Coiist  and  Geodetic  Survey  for  1878. 

With  the  values  of  these  constants  for  any  given  station,  and  the  known  values  of  the  values 
of  h  at  any  given  time  t,  can  be  computed  from  the  preceding  expression.  The  amount  of  labor, 
however,  involved  in  such  a  computation  for  lifteen  or  twenty  components  it  is  readily  seen  is  very 
great. 

The  times  and  heights  of  the  maxima  and  minima  of /i  cannot  be  directly  computed,  since  the 
time  or  value  of  t  in  the  expression  of  h  for  high  or  low  water  is  not  known,  but  is  one  of  the  things 
required.  To  obtain  this,  therefore,  it  is  necessary  to  compute  several  hourly  co-ordinates  near 
this  time,  which  is  always  approximately  known,  and  then  from  these  the  maxima  or  minima  and 
the  time  of  its  taking  place  can  be  obtained  by  well-known  methods. 

2.  By  the  machines  of  Sir  William  Thomson  and  ^Ir.  Roberts  the  function  h  is  represented 
graphically  by  means  of  the  tide  curve,  in  which  the  co  ordinates  are  the  times  t  and  the  heights 
h.  The  summation  of  the  effects  of  the  several  components  upon  the  value  of  h  at  auy  time  is 
accomplished  in  the  following  manner:  Let  a  fine  chain  or  very  flexible  wire  be  fastened  at  one 
end  as  at  a.  Fig.  1,  Plate  I,  and  pass  over  the  pulleys  1,  2,  3,  4,  &:c.  If  these  pulleys  are  attached 
to  cranks  and  axles,  as  represented  on  Plate  11,  and  thevse  axles  are  made  to  turn  by  means  of 
machinery  in  periods  which  have  the  same  relations  to  one  another  as  the  periods  in  the  compo¬ 
nents  of  h  in  the  preceding  expression,  and  the  centers  of  the  ])ulleys  are  thrown  out  on  the  cranks 
at  distances  from  the  center  which  have  the  same  relations  to  one  another  as  the  ami)litudes  A*  of 
the  several  components,  and  the  initial  angles,  or  directions  of  the  cranks  from  the  centers,  cor¬ 
respond  with  the  angles  Ce  at  the  epoch  or  time  of  t  =  o,  then,  if  the  machinery  is  ke})t  in  motion, 
the  other  end  of  the  chain,  at  6,  describes  upon  pai)er  wound  off  on  cylinders,  kept  turning  also  in 
connection  with  the  rest  of  the  machinery,  a  curv^e  c,  d,  c,/,  &c.,  which  represents  the  tide  curve. 
From  this  curve  the  heights  of  high  and  low  waters,/,  c,  d,  vS:c.,  above  any  assumed  plane,  which 
is  usually  that  of  mean  low  water,  as  represented  by  gh  in  Fig.  1,  can  be  measured,  and  the 
approximate  times  of  high  and  low  waters  can  be  estimated  by  the  abscissas  on  the  line  ghy 
which  are  in  proportion  to  the  time. 

If  only  one  of  the  pulleys  were  thrown  out  from  the  center,  say  that  of  the  mean  lunar  semi¬ 
diurnal  component,  which  is  generally  much  larger  than  any  of  the  others,  we  should  then  have  a 
regular  curve  c',  d',  &c.,  following  the  law  of  cosines,  and  the  heights  of  all  high  and  all  low 
waters  would  be  the  same  and  their  times  would  be  at  regular  intervals  of  12  lunar  hours.  The 
effect  of  all  the  other  comparatively  small  components  is  to  distort  the  regularity  of  the  curve, 
causing  the  heights  of  both  high  and  low  waters  to  ditt'er  at  difi’ereut  times  aiid  the  high  and  low 
waters  to  occur  at  irregular  intervals. 
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If  there  are  one  or  more  diurnal  components  superimposed  u])on  the  semi-diurnal,  the  effect  is 
localise  considerable  differences  between  the  two  high  or  the  two  low'  waters  of  the  same  day,  and 
also  to  cause  great  irregularities  in  the  intervals  of  high  and  low  'waters  of  the  same  day,  as  repre¬ 
sented  by  the  curve /,  e,  d,  c,  &c.,  in  Fig.  1. 

The  distances  between  each  of  the  cranks  and  pulleys  from  the  points  of  suspension  as  of  (1) 
from  {a)  and  (2),  or  (2)  from  (1)  and  (3),  Fig.  1,  must  be  so  great  in  comparison  with  the  distances 
to  'wliich  the  pulleys  are  thrown  out  from  the  center  that  the  deviation  from  parallelism  of  the 
strands  of  chain  or  wire  betw  een  the  pulleys  will  not  alfect  vsensibly  the  measured  distances.  The 
inillcy,  therefore,  belonging  to  the  mean  lunar  semi-diurnal  component,  say  pulley  (1)  in  Fig.  1, 
should  he  at  a  considerable  distance  from  the  points  of  suspension,  (a)  and  (2).  Of  course  the 
arrangement  of  the  pulleys  and  distances  apart  may  be  varied  in  an  infinite  number  of  ways  to 
suit  l>est  the  space  to  be  occupied  by  them,  and  the  effect  and  the  principles  involved  wdll  remain 
the  same. 

In  Mr.  Roberts’  machine  the  pulleys  are  not  swung  around  on  cranks,  but  are  made  to  oscil¬ 
late  vertically  by  means  of  pins  wdiich  are  throwm  out  on  the  cranks  to  their  proper  distances, 
and  which  work  in  grooves  of  horizontal  beams  to  which  the  pulleys  are  attached.  Of  course, 
with  this  arrangemeut,  tlie  strands  are  ahvays  parallel,  and  distance  from  the  points  of  suspension 
need  not  come  into  consideration. 

In  Sir  William  Thomson’s  machine  only  ten  of  the  larger  components  are  taken  into  account 
These,  however,  are  all  that  are  of  much  practical  importance  generally,  especially  if  the  range  of 
the  tides  is  not  very  great.  In  Mr.  Roberts’  machine  twenty  components  are  provided  for,  but 
the  amplitudes  of  some  o^  these  are  so  small,  even  in  tides  of  large  range,  that  they  are  of  little 
importance  taken  separately,  but  still  the  resultant  of  all  these,  together  with  all  the  numerous 
components  which  are  necessarily  neglected,  may  be  considerable. 

3.  The  plan  of  the  maxima  and  ininiTua  tide-predicting  machine  is  very  different  from  that  of 
the  machines  just  referred  to,  though  comprising  some  of  their  features.  The  clock-w'ork  and 
the  graphic  representation  of  the  tide  on  pai)er  are  disi)ensed  with.  The  machinery  is  run  by  the 
left  hand,  by  means  of  a  crank  at  the  side  of  the  machine,  and  the  heights  of  high  and  low’  waters 
and  the  times  of  their  occurrence  are  read  from  the  face  of  the  instrument,  as  they  are  reached  in 
turning,  and  recorded  by  the  right  hand  in  blanks  ready  for  the  printer.  It  does  not  give  the 
intervening  heights  of  the  tide,  at  least  directly  from  the  face,  and  it  is  therefore  called  the 
maxima  and  minima  predicting  machine. 

The  theory  and  plan  of  this  machine  were  first  submitted  to  the  Superintendent  of  the  United 
States  Coast  and  Geodetic  Survey  in  the  spring  of  1880.  It  received  a  favorable  consideration,  and 
the  construction  of  a  machine  upon  the  plan  submitted  was  at  once  decided  upon.  A  paper  was 
also  read  in  the  following  August  before  the  American  Association  for  the  Advancement  of  Science 
ill  session  at  Boston,  Mass.,  in,  which  the  theory  and  plan  were  briefly  explained. 

There  were  various  delays^n  engaging  a  mechanist  and  in  making  all  the  preliminary  arrange¬ 
ments  for  the  construction  of  the  machine.  It  was  finally  undertaken  by  Fauth  &  Co.  of  this  city, 
under  the  supervision  of  Mr.  G.  N.  Saegmuller,  of  the  Coast  and  Geodetic  Survey.  The  work, 
however,  was  not  commenced  until  late  in  the  summer  of  1881,  and  it  was  not  completed  until 
the  fall  of  the  next  year. 

MATHEMATICAL  THEORY  OF  THE  TIDE-PREDICTIKO  MACHINE. 


4.  By  a  transformation  of  the  last  term  of  the  second  member  of  (1),  given  in  the  introduction, 
we  liave 

(2)  A=Ho+-2  Ao  cos  I  (ii  <+Ci)+  ^  (4-ii)  <  +  Co— | 

=Ho+cos(ti  Ae  cos  ^(4— 1|)  <+c„— c,  ^  —  sin  (i,  <+c,)  2  A„  sin  c,^ 


=Ho+co8  (t'l  t+Ci)  M— sin  (t'l  t+Ci)  N 
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in  which 

Ag  cos  (^0 

N  =0+^^  Ae  sin  (Me  <+Ce) 

Me=/.-ti 

C,=c,-c, 

In  these  expressions  Ai,  t'l  and  Ci  are  supposed  to  belong  to  the  mean  semi-diurnal  lunar  com¬ 
ponent,  which  is,  in  general,  the  principal  component  in  (1),  and  only  the  other,  generally  smaller, 
components  are  comprised  under  the  sign  ^  in  the  expressions  of  M  and  N. 

By  a  still  further  transformation  of  the  last  form  of  the  preceding  expressions  of  A,  we  get 

(4)  Ho “4“  It  cos  (tj  ^“4“ C] -|“ /i) 


in  which 


R=  y/W+W 


tan  /?=, 


If  in  the  preceding  expressions  we  knew  the  value  of  t  for  the  times  of  high  and  low  waters, 
W'e  could,  with  the  known  values  of  t'o,  and  the  values  of  A^  and  obtained  for  each  station  from 
observation,  compute  the  values  of  h  at  these  times.  The  next  step,  therefore,  is  to  determine  the 
times  of  the  maxima  and  minima  of  h. 

From  the  second  form  of  the  preceding  expression  of  hj  we  get 

C08^(le-Jl)#+Ce  — C,^  +  CO.S  (l,  t+C,)  V  A*  sill 


=sin  (I’l  t+Ci)  M'+cos  (I'l  t+Ci)  W 


in  which 

^  M'=A,+2  *.®A,  cos  («e  f+C.) 

(6)  i  i  *' 

(  N'=04.2  -7  AeSin  («,<+Ce) 

At  the  times  of  maxima  and  minima  the  first  member  of  the  preceding  equation  vanishes,  and 
it  can  then  be  expressed  in  the  following  form  : 


in  which 


0=R'  sin  (I'l  T+Ci+^S') 


R'=  VM'*+N'" 

tan  /S'= 


and  in  which  t  is  the  value  of  t  at  the  times  of  maxima  or  minima. 

Equation  (7)  is  satisfied  with 

h  T+Ci  +  /5'  =  ?lr 

n  being  o  or  any  integral  number,  and  consequently  we  have 

(9)  ii  r=n;r-(c,+/5r') 

With  this  expression  of  ii  t,  which  is  the  value  ii  t  at  high  or  low  waters,  we  get  from  (4),  put¬ 
ting  H  for  the  value  of  h  at  those  times, 

(10)  H  =  Ho  i  R  cos  (>5  —  /?') 

jn  which  the  positive  sign  belongs  to  high  winters  and  the  negative  to  low  waters,  and  in  which 
the  multiples  of  n  tt  are  neglected  since  they  do  not  affect  the  cosine,  except  to  make  each  alter, 
nate  one  negative,  as  indicated  by  the  double  sign  Az . 

With  the  values  of  R  and  obtained  from  (3)  and  (5)  and  that  of  /5'  from  (C)  and  (82),  both 
with  <  =  r,  (10)  would  give  the  value  of  H ;  but  r,  which  is  needed  at  the  very  outset  in  the 
computation,  is  not  known,  but  is  one  of  the  things  required,  and  can  only  be  obtained  from 
(6),  (82),  and  (9)  by  a  series  of  approximations;  and  although  a  second,  or  at  most  a  third 
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approximation  is  generally  sufficient,  yet  as  the  expressions  of  (6)  nsnally  comprise  fifteen  or 
twenty  terms,  the  amonnt  of  computation  for  each  of  the  fonr  diurnal  values  of  r  is  very  great. 

5.  The  value  of  (p  —  is  generally  so  small,  especially  in  the  Atlantic  tides,  that  its  cosine 
can  be  put  eqnal  to  unity,  and  then  (10)  becomes 

(11)  H  =  Ho±R. 

It  is  seen  from  (3)  and  (6)  that  the  amplitudes  of  the  components  in  the  expressions  differ  by 
the  factor  :  tV  This  for  all  the  semi-diurnal  components  differs  little  from  nnity,  bnt  for  the 
dinrnal  components  in  which  is  only  about  one-half  of  ti,  this  factor  differs  but  little  from  one- 
half  of  unity.  Hence  the  diflerences  between  M  and  N  in  (3)  and  those  of  M'  and  N'  in  (6),  and  con¬ 
sequently  the  difference  between  p  and  /?',  depends  almost  entirely  on  the  dinrnal  components, 
for  the  quarter- diurnal  and  other  components  of  short  period,  in  which  the  factor  :  ii  is  greater 
than  nnity,  are  generally  very  small.  In  the  Atlantic  tides,  therefore,  in  which  the  diurnal 
components  are  very  small,  the  angle  {P  —  /?')  is  likewise  small. 

In  the  Gulf  of  Mexico,  however,  and  on  the  Pacific  coast  of  North  America,  where  the  diur¬ 
nal  components  are  very  large  in  comparison  with  the  semi-diurnal,  the  value  of  {P  —  /?')  may  be 
very  large,  even  approximating  to  180  o.  When  it  is  greater  than  90  o  the  last  term  of  (10) 
changes  sign,  and  one  high  water  is  below  mean  level,  or  one  low  water  above  it. 

6.  In  (10)  the  values  of  R,  p  and  P'  to  be  used  are  those  corresponding  to  f  =  r  in  (6)  and 
(8),  r  being  the  time  of  high  or  low  water.  Bnt  it  is  seen  by  comparing  (10)  and  (11)  that  this 
value  of  R  in  the  latter  is  too  great  to  give  the  true  high  or  low  water,  and  that  it  requires  to  be 
multiplied  into  cos  (P  —  p').  It  becomes  important,  therefore,  to  determine  at  what  time  R  has  a 
value  so  as  to  make  (11)  strictly  correct,  so  as  to  dispense  with  the  factor  cos  (/?  —  P')  in  (10). 

Potting  Rr  for  the  value  of  R  at  the  time  t  =  r,  we  must,  for  this  purpose,  have 

Rr  —  d  R  =  Rr  cos  {P  —  yd')  =  Rr  “  i  Rt  siu*  —  ySr')  +  J  R^  sin^  —  fii)  —  etc. 
or,  neglecting  small  terms  in  the  development,  we  have 

(12)  dR  =  JRr  sin*(A-^') 

From  (3)  and  (5)  we  get  by  differentiation  at  time  r 

(13)  d  R  =  —  2  Ae  sin  (We  T  +  C^)  w*  dt 


From  this  we  get 

(14)  d  R  =  —  Ae  sin  (tie  r  +  Ce)  ti.  (t'  —  r) 

in  which  t'  is  the  value  of  t  which  satisfies  (12),  or  which  makes  R^'=  Rr  cos  fi').  In  this 
expression  tie  (r'  —  t)  must  not  be  so  large  that  cos  tie  (t'  —  r)  cannot  be  taken  equal  unity,  or  sin 
tie  (t'  —  t)  cannot  be  regraded  as  equal  to  the  arc. 

From  (4)  we  get  at  the  time  r,  since  then  dh  =  0, 

0  =  d  R  cos  (ti  r  +  Cl  4-  yd)  +  Rt  ii  sin  (ti  r  +  Ci  +  yd)  dt 

or  putting  for  ii,  r  its  value  in  (9),  neglecting  the  multiple  n  tTj  since  it  does  not  effect  sines  or 
cosines  if  we  consider  either  high  or  low  waters  separately,  we  get  by  putting  cos  (yd  —  yd')  =  1, 
and  sin  (yd  —  yd')  =  (yd  —  yd') 

d  R  =  —  Rr  t'l  (yd — yd')  dt 

From  this  and  (13)  we  get 

2  Ae  sin  (He  r  -1-  Oe)  He  =  Rr  h  {P  —  yd') 

From  this,  (14)  and  (12),  we  get 

Putting  r"  for  the  value  of  t  when  in  (4)  (t’l  t  -f  ci  4-  yd)  =5  0. 

S.  Ex.  29 - 33 


258 


UNITED  STATES  COAST  AND  GEODETIC  SUBVEY. 


(15)  fi  T"  =  n7r—  +  /?) 

From  this  and  (9)  we  get 

With  this  value  the  preceding  equation  gives 

(16)  t'  =T  +  i  (t"  —  r)  =  J  (  r  +  r") 

Hence  (11)  becomes  strictly  correct  if  we  use  the  value  of  B  belonging  to  the  time  t  =  r',  and 
hence  we  have 


(17) 


H  =  Hq  “4"  B 


in  which  r'  is  determined  by  (16).  This  time  is  at  equal  intervals  from  r  and  t".  It  must  be 
remembered,  however,  that  this  <iaunot  be  used,  except  approximately,  if  /3  —  =  ii  (r"  —  t') 

is  so  large  that  unity  cannot  be  used  for  its  cosine  and  the  arc  for  its  sine. 

7.  From  what  precedes  it  is  necessary  to  compute  the  times  of  high  and  low  waters  r  flrom  (8) 
and  (9),  which  implies  the  computation  of  and  N'  in  (6),  which,  as  has  been  stated,  requires  a 
second  or  third  approximation,  since  the  value  of  t  to  be  used  in  (6)  is  that  of  r,  which  is  the  quantity 
sought.  With  this  value,  however,  when  obtained,  and  the  value  of  fi'  already  obtained,  (3),  (5) 
and  (10)  give  directly  the  value  of  H,  the  height  of  high  or  low  water. 

For  a  very  numerous  class  of  tides,  however,  embracing  nearly  all  those  of  our  Atlantic  coast, 
in  which,  on  account  of  the  smallness  of  the  diurnal  components,  the  values  of  M  and  N,  (3)  and 
those  of  M'  and  N'  (6),  and  consequently  the  values  of  B  and  /3  and  those  of  B'  and  differ  but 
little  in  the  two  sets  of  formulm,  we  can,  at  a  very  small  sacrifice  of  accuracy,  so  small  as  to  be  of 
no  importance,  adopt  compromise  formulae  whicl;  will  answer  for  both,  and  from  which  both  the 
times  and  heights  of  high  and  low  waters  may  be  computed. 

If  for  the  values  of  M  and  N,  or  for  those  of  M'  and  N'  we  put  M"  +  dM''  and  N''  +  dN",  d  M'' 
and  dN"  being  small  corrections  of  M"  and  N"  to  get  the  true  values,  and  if  we  also  put  dB''  and 
6  fi"  for  the  corresponding  corrections  of  B"  and  ft"  the  new  values  of  B  and  fij  we  get  from  the 
development  of  the  expression  (5)  or  (8),  neglecting  quantities  of  the  third  and  lower  orders, 

dB"  =  +  N'' 

K" 

i  Sfi"  =  M"  tfN"  —  N"  tfM" 

K/7» 

Since  in  the  class  of  tides  referred  to,  the  value  of  N"  is  much  smaller  than  that  of  M",  on 
account  of  the  constant  A,  (3)  and  (6),  which  is  the  amplitude  of  the  mean  lunar  component,  and 
comes  in  the  expression  of  the  latter  and  not  that  of  N,  it  is  seen  from  (17)  that  dK"  depends 
mostly  on  dM",  an  error  in  M",  while  that  of  S  ft" ^  and  consequently  of  the  times,  depends  mostly 
upon  the  error  of  N",  that  is,  upon  dN". 

If  we  therefore  put 


(19) 


,  M"  =  M  =  2  Ae  cos  {njt  +  Ce) 

N"  =  J  (N  +  N')  =  -  A.  sin  («,«  +  C.) 


and  use  these  values  instead  of  M  and  N  in  (3)  or  of  M'  and  N'  in  (6),  we  shall  have  in  the 
of  high  waters  computed  by  (3) 

(20)  d  0  SW'=i(N-  W) 

With  the  values  of  (18)  and  (19)  we  get  from  (18),  in  this  case, 


(21) 


"  P  —  J^//2 
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In  the  case  of  in  (6)  the  error  of  M",  or  6  M",  would  be  (M  —  M'),  and  the  value  of  6  /S"  in 
this  case  would  be  more  accurately  given  by  (ISj),  using  this  value,  than  by  (2I2),  but  since,  as  has 
been  explained,  a  small  error  in  M'  has  a  very  little  effect  upon  the  value  of  in  the  class  of 
tides  here  considered,  (2O2)  can  be  used  in  this  case  also*  without  much  error. 

From  (33)  and  (62)  we  get 

(22)  N  —  N'  =  —  2  Ae-4  sin  +  G^) 

Since  the  values  of  are  very  nearly  the  same  for  all  the  semi-diurnal  components,  and  conse- 
qnently  differ  but  little  from  ti  (83),  this  makes  the  terms  in  (21)  depending  upon  the  semi-diurnal 
components  very  nearly  vanish,  and  since  the  values  of  for  the  diurnal  components  are  very 
nearly  equal  to  J  ii,  the  value  of  the  factor  :  «i  is  very  nearly  The  value  of  (N  —  N')  therefore 
depends  almost  entirely  upon  the  diurnal  components,  and  hence  when  the  amplitudes  Ae  of  these 
are  small  (N  — N')  must  be  small,  and,  consequently,  the  corrections  or  errors  given  by  (21)  are 
small. 

8.  From  (3)  and  (8)  we  get  approximately,  for  the  kind  of  tides  here  considered, 

(23) 

Hence  by  (21)  the  value  of  (/9— y?*)  depends  almost  entirely  upon  the  diurnal  components,  and 
is  small  where  these  are  small,  and  sensibly  vanishes  when  they  vanish. 

With  the  values  of  M,  N,  and  M',  N',  and  by  means  of  these  the  values  of  M",  N",  and  6  M" 
and  d  N",  (5)  gives  with  M"  and  N"  instep  of  M  and  N,  the  value  of  R",  and  then  (21)  gives  the 
amount  of  error  in  the  heights  and  times  pertaining  to  the  compromise  formnise. 

The  amplitude  of  the  maximum  lunar  diurnal  tide  at  Boston  Harbor  is  0.58  feet.  This  occurs 
when  the  maxima  of  the  two  lunar  components  coincide  about  the  time  of  greatest  declination. 
Hence  by  (22)  we  shall  have,  so  far  as  these  two  components  are  concerned,  N  —  N'  ssdL  0.29  feet 
at  the  maximum.  The  mean  maximum  value  of  N  is  1,0  feet  nearly,  and  5  feet  approximately. 
With  these  data  (20)  gives  6  E",  equal  about  one-third  of  an  inch  for  the  error  in  the  heights,  and 
d  /9"=0.03  in  arc  in  terms  of  the  radius  corresponding  to  lo.7  in  arc,  or  about  3.5  minutes  in  time 
for  the  error  in  the  times  of  high  or  low  water.  The  effect  of  the  solar  diurnal  tide  in  summer  and 
winter  would  be  about  one-third  of  this,  which  would  sometimes  combine  with  the  lunar  diurnal 
components  and  increase  the  effect  a  little,  but  at  other  times  counteract  and  diminish  it.  The  pre¬ 
ceding  may  be  regarded  as  the  mean  of  the  maximum  errors  of  the  compromise  formulm  for  all 
the  large-range  tides  along  the  New  England  coast. 

At  New  York  Harbor  the  value  of  E"  is  about  2.23  feet,  and  the  mean  maximum  value,  as  at 
Boston  about  }  W'.  The  amplitude  of  the  mean  maximum  of  the  diurnal  tide  here  is  0.43  feet, 
and  hence  N  — N's=:±  0.21  feet.  With  these  values  (20)  gives  6  E"=0.26  inch,  and  6  i9  =  .048  in 
arc,  corresponding  to  about  5  minutes  in  time  for  the  mean  maximum  of  the  errors  of  the  compro¬ 
mise  formulae,  the  former  for  those  of  the  heights  and  the  latter  for  the  times  of  high  and  low- 
waters  in  New  York  Harbor. 

In  the  same  manner  the  formulae  can  be  tested  for  each  tide  station.  It  ia  probable  that  the 
error  for  none  of  the  stations  of  the  Atlantic  coast  would  amount  to  as  much  as  a  half  inch  in  the 
heights,  but  in  the  short  range  flat  tides  the  times  might  be  in  error  ten  minutes  or  more.  This 
latter,  however,  is  an  error  more  in  appearance  than  in  reality,  for  the  heights  for  ten  minutes 
before  or  after  high  or  low  waters,  do  not  change  one-tenth  of  an  inch;  even  with  an  amplitude 
of  tide  as  great  as  in  New  York  Harbor. 

If  in  (19)  we  put  N''  =  N'  instead  of  J  (N  +  N'),  it  will  give  the  times  accurately,  with  a 
very  small  increase  of  the  error  in  the  heights,  which  would  still  be  too  small  to  be  of  any  conse¬ 
quence  in  most,  if  not  all,  of  our  Atlantic  tides.  Or  the  value  of  N^'  can  be  so  taken  as  to  throw 
a  littie  of  the  error  in  the  times,  but  less  than  that  given  by  (19). 

In  the  short  range  semi-diurnal  tides  of  the  Gulf  of  Mexico  and  the  Pacific  coast,  with  diurnal 
tides  which  have  comparatively  a  very  large  range,  the  compromise  values  of  (19)  cannot  be  used, 
but  in  such  tides  the  values  of  the  times  must  be  obtained  from  (8)  and  (9),  and  then  with  these 
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the  heights  obtained  from  (3),  (5),  and  (10).  With  the  values,  however,  of  r  and  r"  from  (9)  and 
(15),  we  get  that  of  r'  from  (16),  which  in  (3)  and  (5),  gives  Rr',  with  which  (17)  gives  H,  thus  dis¬ 
pensing  with  the  factor  cos  (/9  —  /S')  in  (10).  This,  however,  in  computation  would  involve  a  vast 
amount  of  labor  for  so  small  a  matter,  but  ill  the  mechanical  solution  of  the  problem  it  will  be  seen 
that  it  can  be  done  in  an  instant  of  time. 

It  rarely  happens  that  (17)  cannot  be  used  with  sufficient  accuracy,  but  sometimes  the  value 
of  (/^— /^')  becomes  such  that  unity  cannot  be  used  instead  of  its  cosine  or  the  arc  instead  of  its 
sine,  and  then  (17)  is  not  strictly  correct,  since  these  restrictions  of  the  value  of  (/9— /S')  were 
introduced  in  obtaining  that  expression  of  H.  In  such  cases  (10)  must  be  used,  but  they  only  occur 
when  R  or  Rr  are  very  small,  and  the  height  of  high  or  low  water  is  very  nearly  that  of  mean 
level,  and  the  value  of  /S— /S')  and  the  times  of  high  or  low  waters  are  somewhat  uncertain  on 
account  of  the  tide  wave  being  very  flat.  But  the  whole  value  of  R  cos  (/3— /S')  in  (10)  is  then  very 
small. 

9.  So  far  we  have  gone  upon  the  hypothesis  that  the  amplitude  of  the  resultant  of  two  or 
more  tide  components,  superimposed  upon  one  another,  is  equal  to  the  sum  of  the  amplitudes  of  the 
several  components.  This,  however,  is  never  strictly  the  case,  and  the  amplitude  of  the  resultant 
is  often  considerably  less  than  this  sum.  This  is  due  to  the  fact  that  friction  is  not  proportioned 
to  the  velocity,  but  to  a  power  of  the  velocity  somewhere  between  the  flrst  and  second  powers. 
The  eftect  of  this  is  to  diminish  large  tides  more  in  proportion  than  the  smaller  ones,  and  conse¬ 
quently  to  cause  the  amplitude  of  the  large  tides  to  be  smaller,  and  of  the  small  tides  to  be  larger, 
than  they  would  be  if  the  effect  of  friction  were  proportional  to  the  amplitude  and  velocities. 

In  the  variations  of  amplitude  of  the  resultant  of  one  principal  component  and  a  number  of 
smaller  ones,  the  preceding  effect  of  friction  is  the  same  as  if  the  amplitude  of  each  of  the  smaller  com¬ 
ponents  was  diminished  by  a  certain  amount  when  superimposed  upon  the  larger  and  principal  cora- 
l>onent,  so  as  to  have  the  phases  coincide.  But  when  the  phases  differ  90o,  the  amplitude  of  the 
resultant  is  very  nearly  that  of  the  principal  component,  and  we  then  simply  have  the  average 
effect  of  friction,  and  the  effect  of  the  smaller  component  in  changing  the  times  of  the  maxima  and 
minima  is  that  of  the  component  with  undimiuished  amplitude.  Hence,  this  effect  of  friction  does 
not  affect  the  times  of  high  and  low  waters  of  the  resultant  tide,  but  simply  causes  a  little  flatten¬ 
ing  where  one  or  more  of  the  smaller  components  are  superimposed  upon  the  principal  compo¬ 
nent. 

In  the  tides  of  Boston  Harbor,  from  an  analysis  and  discussion  of  nineteen  years  of  observations, 
it  was  found  that  this  effect  of  friction  on  high  and  low  waters  was  that  which  would  be  caused  by 
a  diminution  of  the  amplitudes  of  the  smaller  components  when  superimposed  upon  the  principal 
one,  in  the  ratio  of  1  to  .634.  In  New  York  Harbor,  from  the  same  number  of  observations,  this 
ratio  was  found  to  be  as  1  to  .75,  or  a  diminution  of  one-fourth.  At  Brest,  however,  the  effect  was 
found  to  be  very  small.  Of  course,  it  depends  very  much  upon  depth  of  water  and  other  local  cir¬ 
cumstances. 

In  the  form  of  the  tidal  expression  in  (4)  the  preceding  effect  of  friction  is  taken  into  account 
pretty  nearly,  especially  where  N  is  small,  by  decreasing  the  amplitudes  Aein  the  expression  of  M 
in  (3),  where  the  ratio  of  reduction  is  known  from  a  discussion  of  observations.  It  is  seen  from  (5) 
that  the  amplitude  R  of  the  resultant  tide,  when  N  is  small,  as  it  generally  is  in  our  Atlantic  tides, 
depends  mostly  upon  M.  Where  the  exact  ratio  of  reduction  is  not  known  it  is  best  to  diminish 
these  amplitudes  a  little,  for  a  better  agreement  of  computation  with  observation  is  generally  ob¬ 
tained  when  this  is  done. 

It  should  be  remarked  here  that  the  amplitudes  Ae  of  the  smaller  components,  comprising  all 
except  the  mean  lunar  and  principal  one,  as  obtained  by  the  harmonic  analysis  of  hourly  co  onli- 
nates,are  diminished  by  one-half  the  maximum  effect,  which  occurs  when  their  phases  coincide  with 
that  of  the  principal  component,  since  these  amplitudes  are  obtained  from  measurements  for  all 
the  different  relations  between  the  phases.  The  amplitudes,  therefore,  which  are  to  be  used  in  (3) 
should  be  a  little  less  than  those  in  the  expression  of  M,  but  as  much  greater  in  that  of  N.  From 
an  actual  comparison  of  computation  with  observations  of  the  heights  and  times  of  high  and  low 
waters  at  Boston  Harbor,  it  has  been  found  that  the  expressions  of  (10)  and  (9)  will  not  give  both 
accurately  unless  the  values  of  A^  in  the  expression  of  M  in  (3)  are  one-third  less  than  the  values 
which  have  to  be  used  in  the  expression  of  N,  to  give  the  times  correctly. 
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MECHANICAL.  SOLUTION  OF  THE  PEOBLEM. 

10.  In  order  to  obtain  the  times  r  of  high  or  low  waters  from  (9)  it  is  necessary  first  to  determine 
the  angle  /S'.  This  is  given  by  the  geometrical  construction  of  a  right-angled  triangle  c  w'  n',  Fig. 
2,  Plate  I,  in  which  cm'  =  M'  and  m'  w'  =  N'  in  (6),  as  is  seen  from  the  expressions  of  (8).  By  com¬ 
paring  the  expressions  of  M'  and  N'  in  (6)  with  that  of  ^  in  (1)  it  is  seen  that  they  are  similar  ex¬ 
cept  that  the  expression  of  N'  has  sines  instead  of  cosines  and  has  no  constant  term  corresponding 
to  that  of  Ho  in  (1)  or'that  of  Ai  in  the  expression  of  M'  in  (6).  The  value  of  M',  therefore,  at  any 
time  t  may  be  obtained  mechanically  by  the  same  method  as  that  by  which  h  in  (1)  is  obtained,  as 
explained  in  the  introduction.  Since  the  number  of  variable  terms  and  the  periods  in  the  Expres¬ 
sion  of  N'  are  the  same  as  those  in  the  expression  of  M',  its  value  can  be  obtained  mechanically  in 
the  same  way  by  having  a  chain  passing  over  pulleys  on  cranks  at  the  other  end  of  the  same 
axles,  and  placing  these  cranks  at  right  angles  to  the  former,  so  as  to  give  the  function  represented 
by  sines  instead  of  that  of  cosines. 

In  Fig.  2,  Plate  I,  let  c  w'=M'  be  the  co-ordinate  given  at  any  time^by  the  part  of  the  machine 
adapted  to  cosines,  just  as  h  is  given  by  Mr.  Eoberts’  machine,  the  part  co  being  the  amplitude  Ai 
of  the  mean  lunar  and  principal  semi-diurnal  component,  and  om'  the  resultant  of  all  the  other 
terms  in  the  expression  of  M',  comprising  all  the  other,  generally  much  smaller,  components.  Also 
let  m'  n'=  N'  be  the  other  co-ordinate  at  any  given  time,  t,  given  by  the  part  of  the  machine  adapted 
to  the  sines.  In  order  to  obtain  mechanically  the  value  of  the  angle  it  is  necessary  to 

have  an  arrangement  by  which  the  values  of  M'  and  N'  are  not  only  represented  by  linear 
measures,  but  also  that  th^se  measures  be  given  on  lines  at  right  angles,  as  on  lines  in  the  direc. 
lions  of  cm'  and  m'n'.  The  point  n'  then  determines  the  direction  of  the  line  cn',  and  the  angle 
m'  c  which  can  be  measured  on  the  circle  f  dea^ counting  from  the  point /.  In  order  to  this, 

instead  of  a  pen  or  pencil,  as  at  &,  Fig.  1,  oscillating  vertically  above  the  line  of  mean  level,  we 
must  have  a  horizontal  bar  with  a  slit  in  it  oscillating  vertically  above  and  below  the  point  o,  by 
means  of  a  sliding  frame,  as  represented  in  Fig.  3,  Plate  I,  this  frame  being  controlled  by  the 
chain  from  the  cranks  adapted  to  the  cosines  and  connected  with  the  frame  at  the  point  e. 
The  mere  weight  of  the  frame  gives  the  chain  sufficient  tension.  The  space  c  m'  represents  the 
value  of  M'  at  any  time  and  is  one  of  the  co-ordinates  which  determines  the  point  n'.  If  now  we 
have  another  bar  with  a  slit  in  it  placed  vertically  and  oscillating  horizontally  about  the  central 
line  c  m'  by  means  of  a  sliding  frame,  as  represented,  with  the  chain  passing  over  the  pulleys  on 
the  cranks  adapted  to  the  sines  and  attached  to  the  frame  at  6,  the  distance  m'  n'  will  be  the 
measure  of  the  other  co-ordinate  N',  and  the  intersection  of  the  two  slits  determines  the  position 
of  the  point  n'  and  of  the  line  c  n'.  The  frame  moving  horizontally  must  have  a  chain  attached  to  it 
on  the  other  side,  which  passes  over  some  fixed  pulley  and  has  a  weight  suspended  which  gives  it 
sufficient  tension.  Since  the  expression  of  N'  has  no  constant  term  the  point  n'  will  fall  equally 
on  different  sides  of  the  central  line  c  w',  and  consequently  the  value  of  /S'  may  be  either  positive 
or  negative. 

If,  while  the  machinery  is  in  motion  giving  at  different  times  different  positions  of  the  line  c  n'  and 
values  of  the  angle  /S',  there  is  an  index  c  <?,  Fig.  2,  made  to  turn  around  the  center  c  in  each  lunar 
half  day,  the  motions  of  the  axles  and  cranks  being  arranged  in  accordance  with  this  measure  of 
time,  the  angle  described  by  the  index  cem  the  time  t  will  be  ii  t,  and  the  degrees  as  measured 
on  the  circle  fdea^  counting  from  /,  will  be  ii  l+Ci,  if  the  index  is  set  at  the  time  <=o,  as  o’*  of 
January  1,  so  as  tq  make  the  angle  fdb€=Ciy  the  phase  of  the  mean  lunar  semi-diurnal  component  in 
(1).  When  ce  coincides  with  cf  we  have  ti  t+Ci=n  ;r,  or  ti  ;r— ci,  the  value  of  n  being  o,  or  any 
integral  nuipber  equal  to  twice  the  number  of  lunar,  half  days  which  have  elapsed  since  the  epoch. 
The  values  of  t  given  by  this  equation  for  any  integral  value  of  n,  are  the  times  of  the  high  waters  of 
the  mean  lunar  semi-diurnal  tide,  and  they  must  necessarily  occur  at  regular  equal  intervals  of  time. 

But  the  times  r  of  high  or  low  waters  are  determined  by  the  condition  of  (9),  and  hence  they 
occur  at  the  times  when  ce  is  in  conjunction  with  ca  or  with  ca  produced  back  to  6,  since  in  the 
former  case  the  condition  of  (9)  is  satisfied  for  even  values  of  n,  and  in  the  latter  for  the  odd 
values,  corresponding  to  the  low  waters.  Hence  the  times  of  high  or  low  waters  are  determined 
mechanically  by  simply  watching  the  conjunctions  of  the^lunar  index  cc  with  ca,  or  with  ca  pro- 
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duced  back,  and  noting  the  times.  Hence  we  see  with  what  great  facility  and  little  labor  these  times 
can  be  determined  mechanically,  whereas  by  computation,  we  have  seen,  the  amount  of  labor  is 
immense,  involving  the  computation  of  M'  and  N'  from  (6)  for  fifteen  or  twenty  terms  for  assumed 
values  of  t  in  several  approximations.  We  have  a  case  similar  to  this,  though  comparatively  very 
simple,  in  the  determination  of  the  time  when  the  hour  and  minute  hand  of  a  clock  come  together. 
A  novice  in  analysis  might  be  puzzled  to  determine  it  analytically,  but  to  do  it  mechanically  all 
he  has  to  do  is  to  turn  the  minute  hand  until  it  comes  in  conjunction  with  the  hour  hand,  and  then 
read  off  the  time  from  the  dial.  With  the  same  facility  are  the  times  of  high  and  low  water  deter¬ 
mined  by  the  method  explained  above. 

The  principle  involved  in  the  deteriiiination  of  r.  both  by  computation  and  mechanically,  is 
the  same.  In  the  computation  we  proceed  with  a  series  of  assumptions  and  verifications  until  an 
assumption  of  t  is  made  which  satisfies  (9)  with  sufficient  accuracy.  So  each  part  of  the  motion  of 
the  machine  is  an  assumption  which  has  to  be  verified,  but  as  the  machine  makes  all  the  computa¬ 
tions  simultaneously  with  the  assumptions,  all  we  have  to  do  is  to  continue  the  motion  until  the 
verification  takes  place,  wjiich  is  when  ce  comes  in  conjunction  with  ca,  or  ca  produced  back,  for 
then,  as  we  have  seen,  the  condition  of  (9)  is  satisfied. 

It  should  be  observed  here  that  for  the  conditions  of  (9)  to  be  satisfied  when  the  conjunctions 
take  place,  it  is  necessary,  since  /5'  in  (9)  has  the  negative  sign,  that  the  positive  values  of  W 
should  be  to  the  left  in  Fig.  2,  in  the  dire<ition  of  w'  a'. 

Since  the  index  ce  performs  a  revolution  each  lunar  half  day,  any  arrangement  for  reading  off 
the  time  from  the  circle  fdea  would  necessarily  have  to  give  lunar  time.  In  order  to  have  the 
solar  time,  therefore,  it  is  necessary  to  have  a  second  index,  cd,  called,  the  solar  index,  the  motion 
of  which  has  such  a  relation  to  that  of  ce  as  to  reduce  the  lunar  to  solar  time.  When  the  lunar 
index  occupies  such  a  position  as  to  make  the  angle  fdhe=Cij  ^  ^t  the  time  of  the  epoch,  or  t=o, 
then  cd  should  coincide  with  cf  and  denote  0**  of  solar  time.  As  ce  moves  around  toward  ca  or  ca 
produced  back,  cd  moves  a  little  faster  and  points  out  the  time  elapsed  in  solar  time,  and  when  ce 
comes  in  conjunction  with  ca  or  ca  produced  back,  it  indicates  the  time  of  high  or  low  water  in 
solar  time. 

11.  Having  the  time  r,  (10)  giv^  the  value  of  H,  and  this  requires  the  solution  mechanically  of 
the  expressions  of  M  and  N  in  (3)  and  of  the  right-angled  triangle  by  (5),  which  is  done  in  pre¬ 
cisely  the  same  manner  as  in  the  case  of  M'  and  N'  in  (6)  and  of  the  right-angled  triangle  in  (8). 
In  the  former  case  we  needed  /S',  one  of  the  angles  of  the  triangle,  but  in  this  case  we  need  the 
hypotlienuse  R.  This  value  is  needed  at  the  times  t=r,  and  hence  its  value  must  be  read  off  at 
the  times  r,  and  multiplied  into  cos  (/S— /S'),  if  this  varies  sensibly  from  unity. 

By  comparing  the  expressions  of  M  and  N  in  this  case  with  those  of  M'  and  N'  it  is  seen  that 
the  only  change  to  be  made  is  to  throw  the  pulleys  out  on  the  cranks  in  accordance  with  the 

amplitudes  Ae  instead  of  Ae  and  this,  unless  gi'eat  accuracy  is  required,  needs  a  change  only 

in  the  amplitudes  of  the  diurnal  components,  since  for  the  others  the  factor  :  ii  differs  but  little 
from  unity.  In  this  case,  instead  of  the  co  ordinates  M'  and  N',  represented  in  Fig.  2  by  cm'  and 
m'  n',  we  have  M  and  N  represented  by  cm  and  mn,  differing  but  little  from  the  others  unless  the 
diurnal  components  are  large. 

The  angle  ^  is  determined  mechanically  by  observing  the  value  of  the  angle  men.  Fig.  2,  at 
the  time  of  conjunction  of  the  index  ce  with  c  a',  just  as  /S'  is,  by  observing  the  value  of  the  angle 
m'  c  n'  at  the  time  of  conjunction  with  ca.  When  (/S  —  /S')  does  not  exceed  3(P,  or  the  times  of  the 
two  conjunctions  differ  more  than  about  one  hour  of  time,  which  they  rarely  do,  formula  (17)  can 
be  used,  which  requires  that  the  value  of  R  be. observed  at  the  time  t'  given  by  (16).  ,  The  time  r 
having  been  observed  and  recorded  in  determining  the  times  of  high  and  low  waters  with  the  first 
Setting  of  the  machine,  after  the  small  change  has  betn  made  in  the  setting  for  getting  the  heights, 
the  value  of  r"  is  the  time  of  conjunction  of  ce  with  ca',  and  then  at  half  the  interval  of  time  from 
r"  to  r  is  the  time  of  reading  the  value  of  R.  This,  by  (17),  applied  to  H©  gives  H,  the  height  of 
high  or  low  water  sought.  For  convenience  there  must  be  an  arrangement  by  which  the  distance 
R  is  measured  on  some  scale  together  with  the  constant  Ho,  so  that  the  value  of  H  can  be  read 
directly  from  the  scale  by  means  of  an  index. 
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Where  (19)  is  used,  as  it  may  in  most  of  our  Atlantic  tides,  the  machine  is  set  at  the  start  for 
both  the  times  and  heights  of  high  and  low  waters,  and  both  are  read  at  the  time  of  conjunction  of 
the  index  ce  with  a  line,  indicated  by  the  machine,  which  falls  intermediate  at  equal  intervals  from 
ca  and  ca\  This  time,  therefore,  corresponds  with  the  time  given  by  (16),  which  is  the  time  of 
reading  the  value  of  E,  where  (17)  is  used. 

CONSTRUCTION  OP  THE  MACHINE. 

12.  In  the  construction  of  the  machine  are  embraced  nineteen  of  the  largest  tide-components 
and  all  which  are  of  any  practical  importance.  The  designations  of  these  components  and  the 
hourly  rates  of  change  of  the  angles,  denoted  by  4  in  the  preceding  formul®,  and  also  the  values  • 
of  Ue,  are  given  in  the  following  table : 


Table  I. 


Deeif^atlon. 

e 

U 

i,— 

U 

ii 

«i 

Error  in 
a  year. 

Ms 

1 

28.984104 

0.000000 

1.000 

0.000000 . 

Ss 

2 

ao.  000000 

+  1.015896 

1.035 

4-  0. 0350501  -  A  - H  +  .0000021 . 

-0.52 

Kt 

3 

89. 082138 

+  1.098034 

1.037 

4-0. 0378840- aV-H  +  .0000015 . 

-0.36  1 

L, 

4 

29. 528478 

■f  0.544374 

1.018 

4-0. 0187818 -A  -  A— -0000013 . 

4-0  33 

Ns 

5 

^.439730 

-  0.544374 

0.980 

The  same  aa  Ls  bat  neji^ative  . 

+0.33 

As 

« 

20. 455626 

+  0.471522 

LOlO 

4-  0. 0162683=A.  14  +  •  0000016 . 

-0.40 

yt 

7 

28.512582 

-  0.471522 

0.983 

The  same  as  As  but  negative . 

-0.40 

MS 

8 

27.768208 

-  1.015896 

0.957 

The  same  as  Ss  but  negative . 

-0.52 

Ts  ! 

9 

29.058932  < 

+  0. 974828 

1.033 

4-0. 0336332- A  •  IT  +  •  0000019  . 

—0.  49 

Us 

10 

27.341606 

-  L  642408 

0.943 

-0. 0566658=— A -14— -0000009.... 

+0.22 

Ki 

11 

15. 041069 

-13.943035 

0.519 

-0.481058=— U.W-*  +  .000002... 

-0.5 

Oi 

12 

13. 043036 

-15.041088 

0.481 

-0.  518942=— ti- If.  4  — .000005... 

—  1.2 

Pi 

13 

14.058032 

-14.025172 

0.516 

-  0. 483892=—  If .  f .  4  4-  -  000004 . 

1  -1.0 

Qi 

14 

13.308661 

-15.585443 

0.462 

-  0. 537724=—  If  .  If .  4  —  -  000002 . . . 

+0.5 

15 

14.406604 

1  -14. 487441 

0.500 

-0. 499680=— 11 .  fl .  4 —  .  000001 ... . 

+0.2 

*(MS)4 

le 

58.984104 

4-30.000000 

2.034 

4-1.035050— If.  f|.  4  —  .  000005 . 

4-1.2 

*M4 

17 

57.068208 

4-28.984104 

2.000 

4- 1.  UOOOOO . 

18 

86.952312 

4-57.968208 

3.000 

4-2.000000  . 

S' 

19 

0.985648 

. 

1 . 

*  Sbfdloir*  water  components. 


These  components  are  mostly  the  same  as  those  given  in  Schedule  I  of  the  Discussion  of  Tides 
in  Penobscot  Bay,  Appendix  No.  11,  of  the  Report  of  the  Coast  and  Geodetic  Survey  for  1878.  A 
few  of  the  very  small  components  given  there  are  omitted,  anil  two  others,  considered  of  more 
importance,  and  designated  by  th  and  2\  have  been  added.  The  former  is  one  of  a  pair  of  smalli  com. 
ponents  depending  upon  the  lunar  declination  and  perigee  which,  on  account  of  the  small  value  of 
gives  a  sensible  tide  along  our  Atlantic  coast,  although  the  coefficient  of  the  corresponding  term  in 
the  development  of  the  tidal  forces  is  small  and  would  not  give  a  sensible  tide  with  an  ordinary 
value  of  f’e.  The  other,  Q'l,  depends  upon  the  solar  ellipticity  of  orbit,  and  has  a  value  of  i  very 
nearly  ^  i,,  and  it  is  found,  in  the  analysis  of  tide  observations,  to  give  often  a  very  sensible  com¬ 
ponent.  The  comimnent  designated  by  S'  is  an  annual  inequality  in  the  heights  of  the  tides  arising 
from  an  annual  inequality  of  mean  level,  due  almost  entirely  to  meteorological  causes,  and  is  gen¬ 
erally  found  to  have  an  amplitude  of  two  or  three  inches.  The  value  of  given  in  the  table  for 
this  component  is  the  diurnal  rate  of  change  of  angle. 

Besides  the  components  in  the  preceding  table,  the  four  components  in  the  schedule  referred  to 
above,  designated  by  M'l  and  M's  in  the  semi  diurnal  components,  in  which  the  values  of  ie  are  almost 
the  same  as  those  of  Ms  and  Ks  in  the  preceding  table,  and  the  two  diurnal  components  designated 
by  M's  and  M'«,  of  which  the  values  of  are  very  nearly  the  same  as  those  of  Kiand  Oi  above,  are 
combined  with  the  components  in  the  preceding  table  which  have  nearly  the  same  values  of  ««  and 
consequently  nearly  the  same  period.  These  components  with  periods  differing  very  little  from 
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others  arise  from  the  slow  motion  of  the  moon’s  node.  To  take  them  into  the  account  with  the 
others  it  is  only  necessary  to  change  the  amplitudes  and  epochs  a  little  for  the  several  years  of 
the  nodal  period,  for  which  tables  will  be  given.  There  are,  therefore,  these  four  other  components 
also  taken  into  account,  but  not  by  means  of  separate  axles  and  cranks. 

The  suffixes  1,  2,  3,  &c.,  to  the  letters  of  designation  of  the  several  tide  components  in  the 
preceding  table  indicate,  respectively,  diurnal,  semi-diurnal,  &c.,  components. 

13.  In  any  machine  for  the  solution  of  equation  (1),  the  periods  of  revolution  have  to  be  diurnal, 
semi-diurnal,  &c.,  the  hourly  rates  of  change  of  the  angles  being  if,  given  in  the  preceding  table. 
But  it  is  seen  from  (3)  and  (6)  that  the  hourly  rates  of  change  of  the  angles  are  We.  which  by  the 
.preceding  table  are  comparatively  very  small  for  the  semi-diurnal  components,  so  that  instead  of 
semi-diurnal  periods  we  have  only  monthly  and  half  monthly  perioils.  The  mechanical  solution  of 
the  equation,  therefore,  as  transformed  in  (4)  requires  comparatively  very  slow  motions  of  the 
machinery  for  the  semi-diurnal  components.  For  the  diurnal  components,  however,  we  still  have 
the  diurnal  priods.  It  is  also  seen  from  (3)  and  (G)  that  for  the  mean  lunar  and  principal  semi¬ 
diurnal  component  we  have  simply  the  constant  Ai,  needing  no  axle  and  cranks,  so  that  these  are 
required  for  the  components  only  which  are  generally  very  small  in  comparison,  and  which  can 
be  regarded  simply  asperturbations  of  this  principal  component. 

14.  In  the  construction  of  the  part  of  the  machine  containing  the  axles,  cranks,  and  pulleys, 
and  the  wheel- work  most  directly  connected  with  them,  two  brass  plates,  16  inches  wide  and  22 
Jnches  in  height,  are  placed  in  a  vertical  position  about  2.5  inches  apart,  the  edges  of  which  ab  and 
a'  b'  are  seen  in  Plate  II,  which  is  a  side*view  of  the  machine,  the  front  being  on  the  right.  A  back 
and  front  view  of  these  plates  are  seen  on  Plates  III  and  IV,  with  all  unnecessary  parts  cut  out,  leav¬ 
ing  simply  a  framework  to  support  the  wheels  and  axles.  An  axle  for  each  tide-component  with 
crank  and  pulley  at  each  end,  as  represented  in  perspective  at  the  bottom  of  Plate  II,  is  supported 
by  these  plates,  and  is  connected  by  wheel-work  with  an  axle  in  the  front  part  of  the  machine, 
moved  by  a  crank  at  the  side.  This  connection  is  such  as  to  give  the  exact  relative  period  of  revo¬ 
lution  to  each  axle  with  cranks  attached. 

Commencing  at  a  small  stationary  pulley  at  c,  Plate  III,  a  light  chain  passes  over  the  stationary 
pulleys  d  and  e  until  it  arrives  at  the  pulley  of  the  tide-component  at  /,  and  then,  passing  suc¬ 
cessively  over  all  the  pulleys,  first  up  and  then  down,  around  the  large  central  space  cut  out  of 
the  supporting  plates,  it  comes  to  the  pulley  of  the  last  component  at  ff,  and  then,  passing  over 
several  stationary  pulleys,  it  comes  to  h,  where  it  is  connected  with  the  upper  part  of  the  sliding 
frame  moving  vertically,  a  small  part  only  of  which  is  visible  on  Plate  IIL  but  is  all  represented  in 
Fig.  3,  Plate  I.  The  horizontal  slit  in  the  bar  of  this  frame  determines  the  one  side  cm  or  cm'  of  the 
right-angled  triangle,  the  former  if  the  machine  is  set  according  to  the  amplitudes  in  (3)  and  the 
latter  if  set  according  to  those  of  (6).  When  the  pulleys  are  all  at  the  center  the  adjustment 
must  be  so  made  by  turning  the  pulley  c,  Plate  III,  by  an  arrangement  for  that  purpose,  that  the 
height  of  the  horizontal  slit  shall  correspond  with  A],  which  is  determined  by  means  of  an  index 
attached  to  the  chain  and  small  scale  just  above  o,  not  visible. 

Commencing  again  at  the  point  a,  on  Plate  IV,  which  is  a  representation  of  the  back  brass 
plate  and  the  pulleys  on  the  cranks  on  the  other  end  of  the  axles,  a  chain  passes  in  the  same 
manner  over  all  the  pulleys  until  it  comes  around  to  5,  and  then  by  d  and  e  to  the  side  of  the 
frame  sliding  horizontally,  only  parts  of  which  are  seen  on  this  plate,  but  all  is  seen  in  Fig.  3, 
Plate  I,  the  connection  of  the  chain  with  it  being  at  b  on  the  right  of  this  front  view  of  it.  The 
slit  in  the  vertical  bar  of  this  frame,  oscillating  horizontally,  determines  in  the  right-angled  triangle 
of  Fig.  2,  or  Fig.  3,  the  other  side  m  n  or  w'  n'  according  as  the  machine  is  set  to  the  amplitudes 
of  N  in  (3)  or  N'  in  (6),  In  these  expressions  there  are  no  constants  corresponding  to  Ai  in  those 
of  M  and  M',  and  hence,  when  the  pulleys  are  all  thrown  in  to  the  center,  the  adjustment  must 
be  such  that  the  vertical  slit  occupies  a  central  position,  corresponding  to  the  point  c,  in  Fig.  2, 
Plate  I  and  Plate  IV. 

The  arrangement  with  regard  to  the  distances  between  each  pulley  and  the  two  from  which  it 
is  suspended  is  such  that  those  belonging  to  the  tide  components  K,  S2,  N3,  &c.,  which  have  the 
largest  amplitudes,  are  farthest  iit>m  the  points  of  suspension,  so  that  the  measurements  may  not 
be  sensibly  affected  from  a  want  of  parallelism  of  the  strands  of  chain  with  a  vertical  line.  The 
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axles  and  pulleys  of  all  the  smaller  tide-coiiii)oiieiits  are  placed  above  with  corre8i)oiidiugly  short 
spaces  between.  The  two  pulleys  from  which  S2  is  suspended  are  larger  than  the  others  in  order 
that  Ki,  S2,  and  N2,  which  generally  have  large  amplitudes,  may  have  a  wider  space  to  swing  in 
extreme  cases. 

15.  The  value  of  R  in  (5),  (10),  and  (17),  corresponding  to  cn,  Fig.  2,  Plate  I,  is  given  by  the 
distance  of  chain  cn  of  Plate  IV.  The  end  of  a  fine  chain  attached  to  the  end  of  a  i)in  controlled 
by  the  two  sliding  frames,  and  kept  at  the  intersection  of  the  two  slits,  and  always  representing 
the  point  n  or  n'  in  Fig.  2,  Plate  I,  passes  through  a  small  eye  or  central  hole  at  c  of  Plate  IV, 
and  then  over  several  pulleys  in  the  interior  of  the  machine,  and  controls  the  vertical  movement 
of  the  index  on  the  left  side  of  Plate  V,  which  is  a  perspective  view  of  the  front  and  left  side  of  the 
machine  as  finished.  As  the  distance  between  c  and  n  increases  or  decreases  the  index  rises  or 
falls  the  same  amount  ou  the  scale,  from  which  is  read  ofl  the  height  of  high  or  low  water,  the 
former  on  the  left  part  and  the  latter  ou  the  right  part  of  the  scale,  the  negative  direction  of  the 
latter  being  upward.  As  these  readings  are  generally  from  some  plane  below  mean  level,  as  that 
of  mean  low  water,  which  is  represented  by  Ho  in  the  preceding  expression  of  H,  the  zero  of  the 
left  scale  must  be  thrown  down  by  that  distance,  and  the  other  as  much  up.  For  this  purpose  the 
scales  are  made  adjustable  by  means  of  a  small  toothed  wheel  between  the  scales,  by  which,  when 
the  left  scale  is  thrown  down,  the  other  is  thrown  up  just  as  much. 

The  construction  of  the  machine  is  such  that  for  tides  of  large  range,  not  exceeding  about  12 
feet,  a  foot  of  tide  corresponds  to  an  inch  of  the  scale.  The  scales,  however,  have  a  double  grad¬ 
uation,  in  which  in  the  one  a  foot  of  tides  corresponds  to  2  inches  of  the  scale,  so  that  tides  of 
snnaller  range,  not  exceeding  about  6  feet,  may  be  read  from  this  scale,  the  pulleys  in  this  case 
being  thrown  out  twice  as  far  on  the  cranks  for  the  same  amplitudes.  If,  however,  the  range  of 
the  tide  is  very  great,  the  half  amplitudes  must  be  used  in  setting,  and  the  readings  from  the  scale 
of  closest  graduation,  must  then  be  doubled. 

16.  The  whole  machinery  is  moved  with  the  left  hand  by  means  of  a  crank  represented  on  the 
left  side  of  the  machine  in  Plate  V,  and  on  the  right  side  of  Plate  IV  in  a  back  view.  This  crank 
turns  a  horizontal  axle  passing  from  side  to  side,  mostly  visible  in  the  lower  part  of  the  front  view. 
By  means  of  a  connection  between  this  axle  and  two  upright  shafts  k  and  /,  Plate  III,  the  one  on 
the  left,  fe,  is  made  to  turn  twice  in  a  lunar  day,  and  the  one  on  the  right,  Z,  once  in  a  lunar  day. 
By  means  of  a  connection  of  three  wheels  and  an  endless  screw  between  the  shaft  k  and  each  of* 
the  axles  of  the  semi-diurnal  tide-comi)onents,  which  are  all  arranged  on  that  side,  each  of  these 
axles  is  made  to  turn  in  its  proper  relative  period  with  regard  to  that  shaft,  which  is  given  in  the 
preceding  table.  The  numerators  and  denominators  of  the  fractions  representing  these  relations 
very  nearly  are  the  number  of  teeth  in  the  wheels  used  in  making  the  connections,  the  unity  of  the 
one  fraction  being  represented  by  the  endless  screw.  The  connections  on  the  other  side  between  I 
and  each  of  the  axles  of  the  diurnal  and  other  components,  which  are  all  arranged  on  that  side,  are 
made  by  means  of  four  wheels,  of  which  the  number  of  teeth  correspond  with  the  numerators  and 
denominators  of  the  fractions,  representing  the  relations  very  nearly  between  the  motion  of  the 
upright  shaft  and  each  of  the  axles  of  the  components.  The  relations  between  the  proper  motions 
of  these  axles  and  the  shaft  on  the  other  side  are  given  in  the  preceding  table,  and  therefore  to  get 
the  relations  to  the  other  shaft,  since  it  turns  only  one-half  as  fast,  the  relations  in  the  table  must 
be  doubled,  which  is  done  by  omitting  the  fraction  The  parts  of  the  true  relations  which  are 
not  satisfied  in  these  connections  are  given  by  the  decimal  added  to  the  other  fractions  in  the 
table.  The  amount  of  error  in  degrees  of  the  indices  of  the  several  components,  which  arc  repre¬ 
sented  on  Plate  IV,  is  found  by  multiplying  these  decimals  into  28^.984  and  the  number  of  hours 
the  machine  has  run.  The  amount  of  error  for  one  year  is  given  in  the  last  column  of  the  table. 
By  placing  the  relations  of  the  cranks  for  cosines  and  sines  differently  for  positive  and  negative 
angles,  it  has  been  arranged  to  have  all  the  indices  turned  in  the  same  direction,  and  the  signs  of 
the  errors  given  indicate  gain  or  loss  in  the  motion  of  the  indices  without  regard  to  the  signs  of 
the  original  angles. 

The  absolute  errors  in  the  heights  of  the  tides  arising  from  these  errors  of  course  depend  upon 
the  amplitude  of  the  component.  In  our  Atlantic  tides,  in  which  the  amplitudes  of  the  solar  and 
S.  Ex.  29 - 34 
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all  the  other  components  except  the  lunar  are  less  than  1  foot,  except  at  Eastport,  and  the  diurnal 
amplitudes  everywhere  are  especiall}^  small,  the  machine  might  be  run  through  ten  years  and  the 
error  in  any  one  component  would  not  amount  to  1  inch  in  the  heights  of  the  tides,  though  of 
course  the  errors  of  several  might  combine  and  make  the  whole  error  more  than  that. 

On  the  Pacific  coast,  where  the  diurnal  components  are  very  large,  on  account  of  the  less 
accuracy  of  the  relation  in  Oi,  the  machine  could  not  be  run  nearly  so  long  without  incurring  the 
same  amount  of  error. 

17.  Just  in  front  of  the  two  sliding  frames  is  a  lever  turning  on  the  central  point  of  the 
machine,  represented  by  c  in  the  back  view  of  Plate  IV,  which  contains  a  groove,  in  which  one  end 
of  the  pin  at  the  intersection  of  the  two  slits  of  the  sliding  frames  moves  up  and  down  and  always 
controls  its  direction,  so  that  it  always  has  a  direction  corresponding  to  cn  or  en'  of  Fig.  2,  Plate  I. 
By  means  of  a  connection  of  wheel-work  the  needle  on  the  face  of  the  dial,  Plate  V,  always  has 
the  same  direction  as  cn  or  on'  or  the  lever  behind.  Hence  the  angle  between  this  needle  and  the 
vertical,  which  can  be  read  in  lunar  time  or  in  degrees  from  the  graduated  circles,  is  that  cor 
responding  to  jS  or  ^5'  in  Fig.  2,  Plate  I. 

The  index  on  the  dial,  Plate  V,  pointing  to  the  left  a  little  below  the  figure  9,  and  correspond¬ 
ing  to  ce  in  Fig.  2,  Plate  I,  is  the  lunar  index  alremly  explained  in  §  10.  The  other  index  pointing 
to  12,.  and  corresponding  to  cd  in  Fig.  2  is  the  solar  index,  which  indicates  the  solar  time.  When 
this  points  to  12,  and  the  small  index  directly  below  the  center  points  downward,  it  is  midnight? 
but  if  the  small  index  points  upward,  it  is  noon.  Although  the  lunar  index  moves  according  to 
lunar  mean  time,  yet  it  does  not  point  out  this  time  on  the  dial,  but  indicates  the  phases  of  the 
mean  lunar  tide,  and  the  high  water  of  this  tide  occurs  when  the  index  points  to  12.  It  conse¬ 
quently  points  out  the  lunar  time  which  has  elapsed  since  the  last  high  water  of  the  mean  lunar 
semi-diurnal  tide. 

The  ratio  between  the  motions  of  the  solar  and  the  lunar  index  is  that  of 

300.000000  40x110 
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very  nearly. 


The  latter  is  so  nearly  correct  that  the  error  in  the  reduction  of  lunar  to  solar  time  amounts 
to  only  about  one  minute  in  two  years.  The  fractions  in  the  second  number,  expressing  this 
important  relation,  were  discovered  here  independently,  but  it  was  afterwards  found  that  they 
had  been  previously  discovered  by  Mr.  Roberts.  The  wheel  work,  with  the  number  of  the  teeth 
corresjwnding  to  the  numerators  and  denominators  of  these  fractious,  and  by  which  the  solar  and 
lunar  indexes  are  caused  to  have  their  proper  relations  to  each  other,  and  that  by  which  the  needle 
is  kept  parallel  with  the  lev^er  behind  it,  alreaily  explained,  are  partially  seen  in  the  central  part 
of  the  dial  of  Plate  V. 


The  longer  index,  in  the  upper  left-hand  corner,  moves  around  the  circle  in  three  hundred  and 
sixty-five  days,  and  keeps  a  record  of  the  day  of  the  year.  Between  the  other  end  of  the  axle 
which  controls  this  index  and  the  axle  of  the  small  toothed  whe^l,  between  the  two  scales  on  the 
left  of  the  face  of  the  machine,  there  is  a  connection  by  means  of  a  small  crank  and  a  rotl  which 
turns  a  little  the  latter  axle,  by  which  the  annual  inequality  of  mean  level  of  the  sea  is  taken  into 
account.  During  one  part  of  the  year  the  left  scale  is  thrown  down  a  little  and  the  other  up,  the 
effect  of  which  is  to  increase  the  readings  of  both  high  and  low  waters.  During  the  other  part  of 
the  year  the  effect  is  the  reverse.  The  smaller  index  is  used  in  setting  the  axle  and  crank  in  accord¬ 
ance  with  the  epoch  of  maximum  of  this  annual  irregularity. 

The  index  of  this  and  the  indices  of  the  other  three  dials  in  the  other  corners  are  controlled  by 
means  of  connections  between  their  axles  and  the  horizontal  shaft  below,  which  is  turned  directly, 
with  the  left  hand,  by  means  of  the  crank  attached  to  it.  The  uses  of  the  other  three  indices  will 
be  understood  from  the  inscriptions  on  the  dials. 

The  thermometer  on  the  right  side,  Plate  V,  is  no  essential  part  of  the  machine,  but  is  placed 
there  because  it  is  a  convenient  place  to  keep  a  thermometer  to  give  the  temperature  of  the  room, 
and,  also,  because  it  gives  symmetry  to  the  face  of  the  machine  by  corresponding  to  the  scale  on 
the  right. 

The  whole  is  included  within  a  glass  case  which  opens  in  front.  The  whole  case  can  also  be 
lifted  up  and  laid  aside  when  it  is  desirable  either  to  set  the  machine  or  for  any  other  purpose. 
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DIRECTIONS  FOR  SETTING  AND  USING. 

18.  In  the  first  adjustments  of  the  machine  the  pnlleys  on  the  cranks  must  all  be  thrown  into 
the  center,  and  the  vertically-oscillating  frame  must  be  let  down  by  means  of  an  arrangement  near 
c,  Plate  III,  until  the  middle  of  the  horizontal  slit  coincides  exactly  with  the  center  at  c,  Plate  IV. 
The  small  index  above  c,  Plate  III,  attached  to  the  chain,  must  be  then  so  adjusted  that  it  will 
point  to  zero  of  the  small  scale  belonging  to  it.  A  small  screw  at  u,  Plate  IV,  at  the  beginning 
of  the  other  chain,  should  also  be  turned  until  the  middle  of  the  vertical  slit  coincides  with  the 
center  c.  In  these  adjustments  there  is  a  slight  yielding  of  the  parts  with  a  change  of  tension,  so 
that  they  should  be  made  by  coming  to  the  positions  from  both  sides  and  taking  the  mean  of  the 
small  difference.  These  adjustments,  being  once  made,  should  not  require  any  change;  but  it  is 
well  to  verify  them  occasionally,  for  in  the  use  of  the  machine  some  small  changes  in  the  rigidity 
of  the  different  parts  might  gradually  take  place. 

In  the  harmonic  analysis  of  tidal  observations  it  is  usual  to  give  the  constants  of  the  expres¬ 
sion  of  the  tidal  function  hj  in  the  following  form : 

(a)  ^  =  Ho  +  ^  Ae  cos  (  to  ^  —  ^o) 

But  the  value  of  fe  is  epoch  in  angle  from  the  time  of  the  passage  of  the  fictitious  moon  of 
each  component  over  the  meridian,  to  the  time  of  high  water  of  that  component.  Hence  at  the 
time  of  this  meridian  passage  we  have  for  each  component  <=0,  or  some  number  of  even  periods. 
In  the  expression  of  h  in  (1),  however,  we  have  0,  for  all  the  components  at  the  same  time, 
which  is  usually  assumed  to  bo  January  1,  (leap  year  January  2,  O*').  The  values  of  fe?  there¬ 
fore,  in  the  preceding  expression  must  be  reduced  to  those  corresi)onding  to  this  epoch  of  f=  0. 
This  reduction  is  made  by  means  of  equation  (9),  ‘‘Discussion  of  Tides  in  Penobscot  Bay,”*  with  the 
values  of  Cn=  «Co  contained  in  the  Table  II  of  that  paper.  The  following  table  is  the  latter  part  of 
that  table,  somewhat  modified  in  form  and  notation,  more  convenient  for  practical  application  here, 
and  extended  to  the  end  of  the  century.  The  constant  s  of  that  table  is  here  denoted  by  Jc^ 

Table  II  contains  the  values  of  the  constants  for  the  several  components,  and  also  tlie  longi¬ 
tude  of  the  moon’s  ascending  node  (g?),  angle  of  moon’s  phase  (a),  the  moon’s  mean  anomaly  (ft), 
and  the  angle  of  the  moon’s  place  from  the  equatorial  node  (c),  for  the  first  of  each  year.  The 
values  of  fee  for  the  shallow- water  components  are,  for  (MS)4,  equal  to  /ci,  for  Mi,  equal  to  2  fci, 
and  for  Me,  equal  to  3  fc,  ki  being  the  value  of  for  the  component  M2.  For  the  solar  component 
it  is  equal  0. 

Table  II. 


Year. 

Ms 

Es 

Ls 

Ns 

As 

I'S 

TS 

Us 

Ki 

Oi 

Pi 

Qi 

to 

a 

6 

e 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1880 

243.6 

202.4 

162.2 

324.  8 

81.2 

45.8 

127.2 

350.6 

6.0 

11.2 

232.3 

348.8 

313.6 

92.5 

285.9 

238 

279 

169 

1881 

344.3 

202.8 

351.8 

336.8 

352.6 

336.  0 

328.6 

359.  9 

119.2 

11.0 

333.3 

349.0 

325.9 

3.6 

266.6 

8 

7 

301 

1882 

85.1 

201.4 

181.2 

348.8 

263.8 

266. 2 

170.2 

0.2 

2,32.5 

10.7 

74.3 

349.2 

338. 1 

274.5 

247.2 

137 

96 

68 

1883 

185.8 

201.0 

10.8 

1.0 

175.0 

196.6 

11.6 

0.4 

345.5 

10.5 

175.3 

349.5 

350.4 

185.6 

227.9 

267 

185 

196 

1884 

262.2 

202.4 

188.8 

335.4 

73.4 

01.0 

164.4 

359.6 

35.2 

11.2 

250.9 

34a  7 

324.3 

84.6 

20a  5 

49 

287 

334 

1886 

3.0 

202.0 

18.4 

347.6 

344.6 

21.2 

5.8 

359.9 

148.5 

11.0 

351.9 

349.0 

336.5 

355.  6 

189.2 

179 

15 

100 

1886 

103.7 

20L6 

207.8 

359.6 

2.55.  8 

311.5 

207.4 

0.2 

261.7 

10.8 

92.9 

,349.2 

348.8 

266.7 

169.0 

308 

104 

227 

1887 

204.4 

201.0 

37.3 

11.6 

167.2 

241.8 

48.9 

0.5 

14.9 

10.5 

193.9 

349.5 

1.1 

177.7 

150.5 

178 

193 

3,53 

1888 

280.8 

202.6 

215.4 

346.2 

65.4 

136.2 

201.6 

359.8 

64.4 

11.3 

269.  5 

348.7 

334.9 

76.6 

131.2 

220 

295 

133 

1888 

21.6 

202.0 

45.0 

358.  2 

3,36.6 

’  66.4 

43.1 

0.0 

177.7 

11.0 

10.5 

349.0 

347.2 

347.7 

111.8 

349 

23 

260 

1800 

122.3 

201.6 

234.4 

10.2 

248.0 

356.8 

244.6 

0.2 

291.0 

10.8 

111.5 

349.2 

359.4 

258.1 

92.5  ' 

119 

112 

28 

1891 

223.0 

201.0 

63.8 

22.3 

159.3 

1  287.0 

86.1 

0.5 

44.1 

10.5 

212.  5 

349.5 

11.7 

169.7 

73.1 

348 

201 

159 

1892 

299.4 

202.6 

242.0 

3,56.9 

57.5 

‘  181.4 

238.8 

359.8 

93.6 

11.3 

288.1 

1  348.7 

345.6 

68.6 

53.8  1 

30 

302 

304 

1883 

40.2 

202.0 

71.6 

8.9 

328.7 

111.6 

80.3 

0.0 

206.9 

11.0 

29.1 

’  349.0 

357.8 

339.7 

34.4 

159 

31 

76 

1894 

140.9 

201.7 

261.0 

20.9  I 

240.1 

42.0 

281.8 

0.2 

320.2 

10.8 

130.1 

349.2 

10.1 

250. 1 

15.1  i 

290 

120 

209 

1895 

241.6 

201.2 

00.4 

33.0  1 

151.4 

332.2 

123.3 

0.5 

73.3 

10.5 

231.1 

j  349.5 

22.4 

101.7 

355.7  j 

159 

209 

340 

1896 

318.0 

202.9 

268.0 

7.6 

49.6 

226.6 

176.0 

359.8 

122.8 

11.4 

306.7 

348.7 

356.2 

60.6 

33a  4 

201 

311 

126 

1897 

5a8 

202.3 

98.2 

19.5 

320.8 

156.8 

117.5 

0.0 

236.1 

11.1 

47.7 

349.0 

8.5 

331.  7 

317.0 

331 

39 

259 

1808 

159.5 

201.8 

287.6 

31.5 

232.2 

87.2 

319.0 

0.2 

349.4 

10.9 

148.7 

1  349.  2 

20.7 

242.2 

297.7  i 

100 

128 

31 

1890 

260.2 

20L3 

117.0 

4,3.6 

143.  5 

17.4 

160.5 

0.5 

102.5 

10.6 

249.7 

349.5 

1  33.0 

153.7 

27a  3  1 

330 

217 

161 

1900 

336.6 

203.0 

295.2 

_ _ J 

Sa2 

J 

41.  7 

1 

271.8 

213.  2 

359.  8 

152.0 

11.6 

1 _ 

325.3 

348.7 

I _ 

1 

52.6 

259.  0  j 

12 

318 

303 

Appendix  11,  Report  for  1878. 
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Designating  by  the  value  of  with  the  preceiling  reductions  applied,  instead  of  (a)  we  have 

(b)  A  =  Ho  +  Ae  cos  (to  t  —  e\.) 
in  which 

(c)  ^  o  =  ^o 

19.  In  the  four  components  M2,  K2,  Ki,  and  Oi  it  is  usual  to  combine  with  each  the  small  com¬ 
ponent  of  nearly  the  same  period,  referred  to  in  §  12,  and  use  through  the  yeiir  the  amplitude  and 
ei)och  of  the  resultant  for  the  middle  of  the  year.  From  the  amplitude  and  epoch  of  the  i)rincipal 
component,  those  of  the  resultant  are  obtained  by  multiplying  the  former  by  the  fjvctor  F,  and 
adding  to  the  latter  the  correction  Se  contained  in  the  following  table. 

Table  III. — Containing  the  factors  F.  and  the  corrections  dfe  in  reductions  of  3/2,  K2^  find  Oi. 


Afkiu 

The  factors  F. 

CorrcctionH  4  c. 

Arjni- 

iiumt 

M 

Mt. 

K,. 

Ki. 

Oi. 

’  H..  1 

K,.  i 

Ki. 

Oi. 

incDt 

M 

0 

0 

0.064 

1.28 

1. 14 

1.22 

•0  1 

±  0.0  1 

o 

±  0.0  1 

o 

±  0.0 

o 

T  0.0 

O 

360 

10 

0.064 

1.28 

1.13 

1.22 

0.4 

2.2 

1.2 

1.8 

3.50 

20 

0.966 

1.27 

1.13 

1. 21 

0.7 

4.4 

2.3 

3.6 

340 

30 

0.969 

1.26 

1.12 

1.20 

i.i 

6.5 

3.4 

5.3 

330 

40 

0.  973 

1.23 

1.11 

1. 18 

1.4 

8.6 

4.5 

6.9 

320 

50 

0.  977 

1.20 

1.00 

1.15 

1.  6 

10.5 

5.4 

8.4 

310 

GO 

0.  981 

1.17 

1.07 

1.13 

1.8 

12.2 

6.2 

9.8 

300 

70 

0.  987 

1.13 

1.  05 

1. 10 

1  1 

13.7 

6.8 

1  JO.  9 

290 

80 

0.995 

1.10 

1.03 

1.06 

2.  C  1 

15.0 

7.3 

11.8 

1  280  1 

00 

1.000 

1.05 

1.00 

1.03 

1  2.1  1 

16.0 

7.6 

12.4 

1  270  1 

100 

1.007 

!  1.00 

0.90 

0.99 

2.0 

16.5  ; 

7.7 

12,7 

260  1 

no 

1.013 

1  0.04 

0.96 

0.95 

1.9  1 

16.6  j 

7.6 

12.6 

250  1 

120 

1. 019 

1  0.80 

0.94 

0.  91 

1.7  1 

1  16. 1  i 

7.1 

t  12.1 

,  240 

130 

1.  024 

!  0. 85 

1  0.92 

0.87 

1.5 

16.0 

Q.4 

1  11.1 

230 

140 

1.028 

0.80 

0.90 

'  0.84 

1.3 

13.2 

5.5 

1  9.7 

220 

150 

1.031 

1  0.76 

1  0.89 

1  0.82 

1.0 

10.7 

4.4 

1  7.7 

210 

160 

1.034 

1  0.74 

0.87 

0.79 

0.7 

;  7.6 

3.0 

5.4 

200 

170 

1.035 

0.72 

1  0.87 

!  0.78 

0.3 

1  4.0 

1.6 

2.8 

190 

180 

1.036 

1  0.71 

1  0.87 

1  0.78 

4-0.0 

1 

1  ±  0.0 

+  0.0 

+  0.0 

180 

The  argument  go  in  this  table  must  be  obtained  from  Table  II  for  the  middle  of  the  year,  and 
when  this  argument  is  found  on  the  left  in  this  table  the  upper  one  of  the  double  signs  must  be 
used,  but  if  the  argument  is  found  on  the  right,  the  lower  sign  must  be  used. 

The  amplitudes  of  these  four  components  must  be  multiplied  into  the  factor  F  in  this  table,  and 
to  the  epochs  must  be  added  the  corrections  6e^  before  being  used  in  b  and  c,  or  in  the  following 
equations  {d)  and  (e). 

20.  In  (1)  the  constant  of  the  angle  is  positive,  and  is  the  value  of  the  angle  when  t  =  0.  This 
is,  therefore,  the  most  convenient  form  to  be  used  in  the  machine.  In  order  to  have  {b)  in  that 
form,  it  is  necessary  to  put  Ce  =—  e'ei  ^^nd  we  then  get  instead  of  (b) 

(d)  h  =  II0+  2  cos  (it  +  Ce) 
in  which 

(e)  Ce  =  hf.  fe 

With  the  values  of  and  i*i  these  expressions,  obtained  from  the  analysis  of  observations, 
and  corrected  by  means  of  Table  III,  for  the  components  M2,  K2,  Ki,  and  O,,  and  with  the  values  of 

io  :  i\  in  Table  I,  w'e  obtain  the  values  of  A^  /  and  from  (84)  the  values  of  €«,  contained  in  (3)  and 

‘  I 

(6),  to  which  the  machine  has  to  be  set. 

The  following  is  an  example  of  the  method  of  obtaining  these  constants  for  the  year  1886. 
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The  values  of  Ae  and  are  those  of  the  tides  of  Port  Townsend,  Washington  Territory,  obtained 
from  an  analy  sis  of  the  observed  hourly  co-ordinates  for  three  years,  and  with  the  corrections  of 
Table  III  applied.  The  values  of  are  taken  from  Table  II  for  each  component.  The  values  of 
(?e  are  then  given  by  (e). 


Compo¬ 

nent. 

Ar. 

.  . 
tf)  :  %i. 

AeJ"’ 

11. 

ft. 

kt. 

Ce- 

Cr. 

o 

o 

o 

o 

M, 

2.  30 

1.000 

2.  30 

108.5 

103.7 

3.55. 2 

0 

S« 

0.  55 

1.  035 

0.57 

129.5 

0.0 

230.5 

235.3 

K, 

0. 11 

1.037 

0.11 

132.1 

201.6 

69.5 

74.3 

Lt 

0.  09 

1.018 

0.09 

340.8 

207.8 

227.0 

231.8 

Ns 

0. 45 

0.980 

0.44 

80.4 

359.6 

279.2 

284.0 

*cs 

0.09 

0.983 

'  0.09 

86.0 

311.5 

225.5 

330.  3 

vt 

0.08 

0.  957 

i  0.08 

358.3 

207.4 

209.1 

21.3.  9 

Ki 

2.15 

0. 519 

1.17 

148.6 

10.8 

222.2 

227.0 

Oi 

1. 10 

0.481 

0.53 

131.0 

92.9 

321.9 

326.7 

Pi 

0.  77 

0.51C 

I  0.39 

146.7 

349.2 

202.5 

207.3 

Qi 

0.  30 

0. 462 

0. 14 

122.3 

34^8 

226.5 

231.3 

Q'l 

0.22 

0.  500 

0. 11 

139.8 

266.7 

M4 

0.  12 

2.000 

1 

0.24 

1 

296.7 

207.4 

270.7 

275.5 

_ 1 

The  whole  reduction  above  is  carried  out  completely,  but  it  is  seen  that  the  result  would  be 
practically  the  same  if  unity  had  been  used  for  4  :  i]  in  the  semi-diurnal  components  and  ^  in 
the  diurnal  components.  If  the  machine  is  set  according  to  Ag,  this  will  answer  in  (6)  for  the 
times  of  high  water,  in  all  the  semi-diurnal  components. 

21.  Besides  the  preceding  reductions,  there  is  also  another  one  necessary  for  many  tide-stations, 
referred  to  and  explained  in  §  9,  in  order  to  get  the  best  results.  This,  as  we  have  seen,  requires 
the  amplitudes,  except  Ai,  to  be  diminished  a  little  in  (3)  and  to  be  increased  as  much  in  (6).  The 
amount  of  this  decrease  and  increase  at  Boston  Harbor,  and  Penobscot  Bay,  and  probably  along  the 
whole  New  England  coast,  is  about  one-sixth  or  one-seventh  of  the  whole  amplitude;  but  at  New 
York  Harbor  it  is  one-eighth,  and  on  the  California  coast  still  less. 

22.  With  the  constants  thus  obtained  the  machine  must  be  set  according  to  the  different  types 
or  forms  of  the  tide  at  the  several  stations.  For  the  large  range  tides  of  our  Atlantic  coast  with 
small  diurnal  components,  the  pulleys  are  thrown  out  on  the  cranks  according  to  the  formula  of 
(19),  making  small  corrections  in  the  values  of  Ao,  for  the  effects  of  friction  explained  in  the  pre¬ 
ceding  paragraph,  where  this  is  known.  The  indexes  at  the  back  part  of  the  machine  must  bo 
set  according  to  the  values  of  Co,  or  their  supplements  for  those  components  in  which  the  angles, 
in  Table  I,  §  12,  increase  negatively,  for  reasons  given.  For  the  amplitude  Ai  of  the  mean  lunar 
and  principal  component  the  machine  is  set  by  turning  a  milled  head  at  the  side  of  the  machine 
just  above  c,  Plate  III,  until  the  index  on  the  chain  stands  on  the  scale  at  a  point  corresponding 
to  the  value  of  this  amplitude.  The  horizontal  slit  in  the  frame  oscillating  vertically  then  stands 
at  that  height  above  the  central  part  of  the  machine,  which  corres])onds  to  the  mean  level  of  the 
tide.  The  lunar  index,  on  the  face  of  the  machine,  must  be  set  to  the  degree  corresponding  to  Ci. 
The  solar  index  must  be  moved  to  the  figure  12  on  the  dial,  and  the  small  index  below  must  be 
turned  down  to  midnight.  The  index  in  the  upper  left-hand  corner  must  be  placed  at  January  1. 
The  small  index  on  the  same  dial  must  be  set  to  the  supplement  of  the  jingle  €  in  the  annual 
inequality  of  mean  level.  For  instance,  if  £=270^,  it  must  point  to  about  the  1st  of  April.  The 
other  indices  in  the  other  three  corners,  showing  the  angle  of  phase,  the  moon’s  mean  anomaly,  and 
angle  of  moon’s  place  from  the  equatorial  node,  can  be  set  approximately  by  the  last  three  columns 
of  Table  II.  These  require  little  accuracy,  since  the  results  do  not  depend  upon  them.  While 
the  machine  is  being  set  the  two  upright  shafts,  one  on  each  side,  must  be  clamped  by  means  of 
the  milled  heads,  for  that  purpose,  in  order  to  keep  every  part  in  position,  as  set,  while  this  is 
being  done. 

23.  The  machine  being  thus  set  (which  requires  about  one  hour),  and  phiced  on  the  top  of  a 
desk,  with  blanks  in  front  for  recording  the  results  in  a  form  ready  for  the  printer,  and  the  clamps 
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on  the  sides  having  been  loosened,  you  first  turn  the  crank  with  your  left  hand  until  the  lunar 
index  comes  in  conjunction  with  one  end  of  the  needle.  If  this  is  the  upper  end,  the  solar  index 
then  points  out  the  time  of  the  first  high  water,  and  the  index  on  the  left-hand  side  of  the  face  of 
the  machine,  read  off*  on  the  left  part  of  the  scale,  gives  the  height  of  this  high  water.  Then  turn 
until  the  lunar  index  comes  in  conjunction  with  the  lower  end  of  the  nee<lle.  This  is  the  time  of 
the  next  low  water.  The  solar  index  then  points  out  the  time  of  this  low  water,  and  the  index 
on  the  side,  read  off  now  from  the  right-hand  part  of  the  scale,  gives  the  height  of  this  low  water. 
Then  turn  until  the  lunar  index  comes  in  conjunction  «again  with  the  upper  end  of  the  needle. 
This  is  the  time  of  the  second  high  water,  the  times  and  heights  of  which  are  read  oft*  as  before. 
Continue  thus  through  the  year  from  high  to  low  and  from  low  to  high  water,  reading  oft’  and 
recording  the  results  as  read  off. 

Where  the  range  of  the  mean  tide  is  less  than  about  5  feet,  as  is  the  case  mostly  on  all  stations 
south  of  Cape  Cod,  the  pulleys  on  the  cranks  can  bo  thrown  out  b)  double  the  distance  of  the 
amplitudes,  and  the  heights  then  read  from  the  inner  graduation  of  the  scales,  which  is  2  inches 
of  the  scale  to  a  foot  of  tide. 

24.  Where  the  tide  has  large  diurnal  components  in  comparison  with  the  semi-diurnal,  such  as 
to  make  the  errors  according  to  (21)  too  large,  as  may  be  the  case  in  the  tides  of  the  Gulf  of 
Mexico  or  the  Pacific  coast,  set  the  machine  first  in  accordance  with  formula  (6)  and  run  through 
for  a  year,  reading  and  recording  the  times  only  of  high  and  low  waters.  Then  set  acconling  to 
(3),  which  requires,  unless  great  accuracy"  is  wanted,  merely  the  changing  of  the  amplitudes  of  the 
diurnal  and  quarter-diurnal,  &c.,  components.  Turn  the  crank  then  until  a  conjunction  of  the 
lunar  index  with  the  needle  takes  place,  and  observe  the  time  from  the  solar  index.  Then  turn, 
forward  or  back  as  the  case  may  be,  until  the  time  poiute<l  out  by  the  solar  index  is  that  half  way 
between  this  time  and  the  recorded  time  of  high  water,  and  then  read  off  the  height  of  high  or  low 
water,  as  the  cf^e  may  be,  from  the  scale  on  the  left,  and  make  the  record.  Continue  this  through 
the  year. 

In  all  cases  the  values  of  the  constants,  Ge,  should  be  determined  for  both  the  beginning  and 
end  of  the  year,  and  after  running  through,  it  should  be  observed  whether  the  indices  stand  in 
accordance  with  the  values  of  Ce  at  the  end  of  the  year.  If  not,  either  the  index  was  not  set  right 
at  the  start  or  there  has  been  some  slip,  and  it  will  be  necessary  to  go  over  it  again. 

25.  Where  the  diurnal  components  are  small,  as  in  the  Atlantic  tides,  the  upper  end  of  the 
needle  has  an  irregular  half-monthly  oscillation  about  the  figure  12  on  the  dial,  being  sometimes 
on  the  one  side  and  at  Others  on  the  other.  This  answers  to  the  half-monthly  inequality  in  the 
times.  There  is  a  corresponding  inequality  in  the  height  of  the  index  on  the  left  of  the  face, 
indicating  a  similar  inequality  in  the  heights.  There  is  also,  in  connection  with  this  inequality,  a 
small  diurnal  inequality  of  both  the  times  and  heights,  indicated  by  the  motion  of  the  needle  and 
the  index  on  the  scale. 

If  the  diurnal  components  are  large,  there  is  a  large  oscillation  of  the  needle  from  one  side  to 
the  other  and  back  every  day,  corresi>onding  to  the  diurnal  inequality  in  the  times,  and  also  a 
large  vertical  oscillation  of  the  index  at  the  side,  corresponding  to  the  alternate  higher  and  lower 
high  or  low  waters  of  the  same  day. 

Where  the  diurnal  components  are  so  large  as  to  cause  the  movable  point  n,  Fig.  2,  Plate  I, 
to  come  around  below  the  center  c  in  the  second  setting  in  which  the  heights  are  read,  the  height 
of  one  high  water  may  fall  below,  or  of  one  low  water  above,  mean  sea  level.  The  value  of 
then  in  the  table  of  the  Appendix  becomes  greater  than  00°^  and  the  term  R  cos  (/?— given  in 
the  table  has  the  contrary  sign  and  must  be  applied  to  Ho  accordingly. 

Where  the  amplitudes  of  the  diurnal  components  are  so  large  as  to  bring  the  point  n  around 
below  c  in  the  first  setting,  the  needle  is  made  to  move  entirely  around  each  day,  and  there  can  be 
only  two  conjunctions  of  the  lunar  index  with  the  needle  in  a  day,  one  with  each  end.  There  is 
in  this  case  only  one  high  and  one  low  water  each  day. 

There  is  one  critical  case  in  which  the  machine  fails.  This  is  where  the  point  n  would  pass 
exactly  through  the  point  c.  This  is  a  case  which  sometimes  occurs,  and  a  little  aid  is  then  required 
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to  help  it  pass.  This  occurs  mostly  when  the  large  diurnal  tide  brings  one  of  the  high  waters 
down  to  about  mean  tide  level.  The  wave  is  then  very  flat  and  the  times  from  observation,  and  as 
given  by  the  machine,  are  both  somewhat  uncertain. 

EFFICIENCY  OF  THE  MACHINE. 

26.  The  results  given  by  the  machine  have  been  compared  with  both  computation  and  obser¬ 
vation.  In  a  comparison  with  computation  for  one  month  of  the  tides  of  Boston  Harbor  the  differ¬ 
ence  in  the  heights  rarely  amounted  to  more  than  0.1  foot,  and  in  the  times,  to  more  than  three  or 
four  minutes.  These  arise  from  a  slight  yielding  of  some  parts  of  the  machine  with  increase  or 
decrease  of  tension  in  the  chains  over  the  pulleys  on  account  of  the  axles  and  cranks  not  having 
quite  rigidity  enough.  This,  however,  could  be  remedied  by  making  the  axles  mud  cranks  of  the 
larger  components,  which  have  to  do  the  most  work,  a  little  stronger.  In  all  short-range  tides, 
which  can  be  worked  on  the  scale  of  2  inches  to  the  foot  of  tide,  these  defects  are  diminished 
one-half,  and  in  no  case  are  they  of  any  consequence  in  comparison  with  the  various  abnormal 
disturbances  of  changes  of  winds  and  barometric  pressure,  which  cannot  be  taken  into  account. 

In  a  comparison  of  the  results  given  by  the  machine  for  three  mouths  of  the  tides  of  San  Diego, 
with  the  times  and  heights  as  given  by  observation,  the  average  of  the  differences  in  the  times  and 
the  heights  taken  without  regard  to  signs  were  as  follows: 


Times. 

Heights. 

January  . 

Minutes. 

11 

Feet. 

0.28 

February . 

8 

0.33 

March . 

12 

0.25 

Moan . 

10 

0.29 

Of  course  these  differences  are  due  mostly  to  the  meteorolqgical  disturbances,  and  only  in  a 
small  me<asure  to  the  errors  of  the  machine.  The  comparisons,  also,  are  for  the  winter  mouths,  in 
which  these  abnormal  disturbances  are  always  found  to  be  the  greatest. 

The  averages  of  the  differences  in  the  times  are  very  much  increased  on  account  of  the  large 
diurnal  tide,  making  the  tide- wave  often  very  flat  at  the  times  of  one  of  the  high  and  low  waters 
of  the  day,  when  the  exact  times  of  maxima  and  minima  become  very  uncertain. 

The  machine  has  also  been  tested  in  its  application  to  the  very  singular  tides  of  Papeete,  of  the 
island  of  Tahiti,  in  which  the  times  of  high  water  sometimes  follow  the  moon,  as  usual,  but  at  other 
times  the  sun.  An  explanation  of  these  tides  has  been  given  in  my  Tidal  Researches,  published 
as  a  separate  appendix  to  the  Coast  Survey  Report  for  1874.  The  observations  of  these  tides  extend 
only  from  the  1st  of  June,  1856,  until  about  the  middle  of  October.  The  peculiarity  of  these  tides 
consists  in  the  solar  semi-diurnal  tide  beingiu  general  larger  than  the  lunar.  During  the  mouth  of 
June,  with  maximum  domination  of  the  sun,  this  tide,  however,  was  a  little  less,  and  then  the  times 
were  controlled  by  the  lunar  tide,  and  the  times  of  high  water  followed,  though  at  very  irregular 
intervals,  the  moon.  In  July,  however,  and  especially  about  the  time  of  the  autumnal  equinox, 
the  solar  tide  became  larger  than  the  lunar,  so  that  the  point  n,  Fig.  2,  Plate  I,  passed  around 
carrying  the  needle  around  with  it  in  such  a  manner  as  to  cause  the  times  of  high  water,  as  read 
oft’  from  the  solar  index,  to  fall  all  the  time  at  nearly  the  same  hours  of  the  day,  and  soon  after  12 
of  noon  and  midnight.  The  heights,  as  read  off,  were  a  maximum,  as  they  should  be,  near  the  times 
of  the  syzigies,  but  nearly  vanished  at  the  quadratui'es. 

The  machine  is  now  being  used  in  the  prediction  of  the  tides  for  the  year  1885  to  be  used  in  the 
Tide  Tables,  published  annually  by  the  Coast  and  Geodetic  Survey,  and,  with  the  exception  of  the 
very  small  defects  referred  to,  is  found  to  give  entire  satisfaction. 

The  capacity  of  the  machine  for  doing  work  is  at  least  that  of  30  or  40  computers,  if  these  were 
to  take  into  account  everything  which  the  machine  does. 
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APPENDIX. 

By  Mr.  L.  P.  Shidy. 

[CoDtiiiuiiii!  table  of  the  product  R  coh  O  —  p'}  of  the  fonmila  (10)  II  -  Ho  i  R  cos  O  —  ^')  which  is  lo  lie  used  where  it  is  necessary  to  use  for¬ 
mula  (10),  as  occurs  iu  some  iare«  ases.  The  upper  sij^n  is  used  for  hijih  and  the  lower  one  for  low  waters.  H  =  the  required  heij^ht,  H* 
—  ditference  betweeu  plane  of  refenuice  and  mean  sea  level.  R  —  diHeieiice  between  center  of  small  coi4-wheel  and  position  of  pointer 
on  hei^iht  scale.  /B  =  reading;  uee«llo,  and  /3'  =  lunar  hand.) 


R 

i:  O 

in 

Feet. 

20'^. 

25^. 

30^. 

35^. 

40^. 

45°. 

50^. 

55°. 

60^. 

65=*. 

70°. 

75^. 

80^. 

85°. 

• 

0.1 

0.1 

0.1 

0. 1 

0. 1* 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

.2 

.2 

.2 

.2 

.2 

.1 

•1 

.1 

.1 

.1 

.1 

.0 

.0 

0.3 

.3 

.3 

.3 

.3 

2 

.2 

2 

.2 

.2 

.1 

.1 

.1 

.0 

0.4 

.4 

.4 

.4 

.3 

.3 

.3 

.3 

.2 

.2 

.  2 

.1 

.1 

.0 

0.5 

.5 

.5 

.4 

.4 

.4 

.4 

-3 

.3 

.3 

.2 

.2 

.1 

.0 

0.6 

.6 

.5 

.6 

.5 

.5 

.4 

.4 

.3 

.3 

.3 

.2 

.2 

.1 

0.7 

.7 

.6 

.6 

.6 

.5 

.5 

.5 

.4 

.4 

.3 

.2 

.2 

.1 

0.8 

.8 

.7 

.7 

.7 

.6 

.6 

.5 

.5 

.4 

.3 

.3 

.2 

.1 

0.9 

.8 

.8 

.8 

.7 

.7 

.6 

.6 

.5 

.5 

.4 

.3 

.2 

.2 

.1 

1.0 

.0 

.0 

.0 

.8 

.8 

.7 

.6 

.6 

.5 

.4 

.3 

.3 

.2 

.1 

1.1 

1.0 

1.0 

.0 

.0 

.8 

.8 

.7 

.6 

.6 

.5 

.4 

.3 

.2 

.1 

1.2 

1.1 

1.1 

1.0 

1.0 

.0 

.0 

.8 

.7 

.6 

.5 

.4 

3 

.2 

.1 

1.3 

1.2 

1.2 

1.1 

1.1 

1.0 

.0 

.8 

.7 

.7 

.5 

.4 

.3 

.2 

.1 

1.4 

1.3 

1.3 

1.2 

1.1 

1.1 

1.0 

.0 

.8 

.7 

.6 

.5 

.4 

.2 

1.5 

1.4 

1.4 

1.3 

1.2 

1.2 

1.1 

1.0 

.9 

.8 

.6 

.6 

.4 

.3 

.1 

1.6 

1.5 

L5 

1.4 

1.3 

1.2 

1.1 

1.0 

.9 

.8 

.7 

.6 

.4 

.3 

.1 

1.7 

i.e 

1.5 

1.5 

1.4 

1.3 

1.2 

1.1 

1.0 

.0 

.7 

.6 

.4 

.3 

.2 

1.8 

1.7 

1.6 

1.6 

1.5 

1.4 

1.3 

1.2 

1.0 

.0 

.8 

.6 

.5 

.3 

.2 

1.0 

1.8 

1.7 

1.6 

1.6 

1.5 

1.3 

1.2 

1.1 

1.0 

.8 

.7 

.5 

.3 

.2 

2.0 

1.9 

1.8 

1.7 

1.6 

1.5 

1.4 

1.3 

1.2 

1.0 

.9 

.7 

.5 

.4 

.2 

2.1 

2.0 

1.0 

1.8 

1.7 

1.6 

1.5 

1.3 

1.2 

1.1 

•9 

.7 

.5 

.4 

.2 

2.2 

2.1 

2.0  1 

1.0 

1.8 

1.7 

1.6 

1.4  i 

1  1.3  1 

1.1 

.9  1 

.8 

.6 

.4 

.2 

2.3 

2.2 

2.1 

1  2.0 

1.0 

1.8 

1.6  ! 

1.5 

1.3 

1.2 

1.0 

.8 

.6 

.4 

.2 

2.4  ' 

2.3 

2.2 

2.1 

2.0 

1.8 

1.7 

1.5 

*1.4  i 

1.2 

1.0 

.8 

.6 

.4 

.2 

2.5 

2.3 

!  2.3 

1  2.2 

2.1 

1.0 

1.8 

1.6 

1.4 

1.3 

1.1 

•»| 

.7 

4 

^  o 

2.6 

2.4 

2.4  i 

2.2 

2.1 

2.0 

1.8  i 

1.7 

1.5 

1.3 

1.1 

.9  ' 

.7 

.6 

.  2 

2.7 

2.5 

2.4 

1  2.3 

2.2 

2.1 

1.0 

1.7 

1.6 

1.4 

1.1  1 

.0 

.7 

.5 

.2 

2.8 

2.6 

2.5 

1  2.4 

2.3 

2.1 

2.0  • 

1.8 

1.6 

1.4 

1.2 

1.0 

.7 

.6 

.2 

2.0 

2.7  1 

2.6 

2.5 

2.4 

2.2 

2.1  1 

1.0 

1.7 

1.5 

1.2 

1.0 

.8 

•5 

.3 

3.0 

!  2.8: 

2.7 

2.6 

1  2.5 

2.3 

2.1  1 

1.0 

1.7  1 

1.6 

1.3 

1.0 

.8 

.5 

.3 

3.1 

2.9 

2.8 

2.7 

2.5 

2.4 

2.2  1 

2.0 

1.8 

1.6 

1.3 

1.1 

.8 

.6 

.3 

3.2 

3.0 

2.0 

2.8| 

2.6 

2.5 

2.3 

2.1 

1.8 

1.6 

1.4 

1.1 

.8 

.6 

.3 

3.3 

3.1 

3.0 

2.0 

2.7 

2.5 

2.3; 

2.1 

1.9 

1.7 

1.4 

1.1 

.0 

.6 

.8 

3.4 

3.2 

3.1 

2.0 

1  2.8 

2.6 

2.4  1 

1  2.2 

2.0 

1.7 

1.4 

1.2 

.0 

.6 

.3 

3.5 

3.3 

3.2 

3.0 

2.0 

2.7 

2.5 

2.3 

i  2.0 

1.8 

1.6 

1.2 

.9 

.6 

.3 

8.6 

3.4 

3.3 

3.1 

2.0 

2.8 

2.5 

2.3  ; 

!  2.1 

1.8 

1.5 

L2 

.0 

.6 

•3 

3.7 

3.5 

3.4 

3.2 

3.0 

2.8 

2.6 

2.4  ! 

2.1, 

1.9 

1.6 

1.8 

1.0 

.6 

.3 

3.8 

3.6 

3.4 

3.3 

3.1 

!  2.0 

2.7 

2.4 

2.2  ' 

1 

L6 

1.3 

1.0 

.7 

.3 

3.0 

3.7 

3.5 

3.4 

3.2 

3.0 

2.8 

2.5 

2.2  1 

2.0 

1.6 

1.3  1 

1.0 

.7 

.3 

4.0 

3.8 

3.6 

3.6 

3.3 

3.1 

2.8 

2.6  j 

2.3  j 

2.0 

L7 

1.4 

1.0 

.7 

.3 

4.1 

3.9 

3.7 

3.6 

3.4 

3.1 

2.0 

2.6 

2.4 

2.1 

1.7 

L4 

1.1 

.7 

4.2 

3.0 

3.8 

3.6 

3.4 

3.2 

3.0 

2.7 

2.4 

2.1 

1.8 

1.4 

1.1 

•7 

.4 

4.3 

4.0 

3.0 

3.7 

3.5 

1  3.3 

1  3.0 

2.8 

2.5 

2.2 

1 

1.8 

1.5 

1.1 

.7 

.4 

4.4 

4.1 

4.0 

3.8 

3.6 

3.4 

3.1 

2.8 

2.5 

'  2.2  j 

1.9 

1.5 

1.1 

.8 

.4 

4.5 

4.2 

4.1 

3.0 

3.7 

1  3.4 

i 

2.9 

1 

2.6 

2.3 

1.9 

1.5 

1.2 

.8 
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Appendix  No.  11 


RESULTS  FOR  THE  LENGTH  OF  THE  PRIMARY  BASE-LINE  IN  YOLO  COUNTY,  CALIFORNIA, 
MEASURED  IN  1881  BY  THE  PARTY  OF  GEORGE  DAVIDSON,  ASSISTANT. 

Computation  and  IDisoueaion  of  Itesults,  Ly  A.  SCHOTTV  Assistant. 

A  full  account  of  the  measurement  of  the  Yolo  base  and  of  the  construction  and  description  of 
the  apparatus  used  has  been  given  in  Appendices  Nos.  7  and  8  to  the  report  for  1882  j  the  first  by 
the  present  writer,  on  the  apparatus  used ;  the  second  by  Assistant  George  Davidson  on  the  opera¬ 
tion  of  measure.  To  these  the  reader  may  be  referred  once  for  all.  The  paper  herewith  presented 
contains  a  condensed  account  of  the  results  reached  by  the  computer  for  the  length  of  the  base,  with 
a  discussion  of  its  probable  error  and  other  matter  of  interest  connected  therewith,  and  forms  part 
of  a  series  of  reports*  on  the  measure  and*  length  of  the  primary  base  lines  of  the  Coast  and  Geo¬ 
detic  Survey. 

The  site  of*  the  base  is  in  Yolo  County,  California,  about  28  kilometers  (or  17 J  statute  miles)  to 
the  westward  of  Sacramento  City ;  the  astronomical  latitude  of  its  southern  terminus  is  38®  SV 
34'M9it0''.07,  and  of  its  northern  terminus  38°  40'  37".23ili0".07 ;  the  astronomical  azimuth  of  the 
line  at  Southeast  base  is  163o  07'  13".45i0".18  and  that  at  Northwest  base  343°  05'  02".37it0".14, 
making  the  base  inclined  to  the  meridian  at  its  middle  point  about  16o  53'.9.  The  longitude  of  this 
I)oint  is  about  121o  49'.7.  The  length  of  the  line  is  about  17.5  kilometers  (or  a  little  short  of  11 
statute  miles);  the  ground  at  Southeast  base  is  about  21.6  meters  (or  71  feet),  and  at  North¬ 
west  base  about  46.6  meters  (or  153  feet)  above  the  mean  tidal  level  of  the  Pacific  Ocean.  The 
soil  is  a  rich,  dark  loam,  more  sandy  near  Southeast  base  and  stiff  clay  near  Northwest  base ;  the 
grade  is  very  easy,  almost  level,  except  when  nearing  the  upper  end,  where  for  about  100  meters 
the  ascending  slope  is  about  4^;  the  maximum  inclination  of  a  bar  was  5^  21'.5.  Underneath 
the  monuments  marking  the  ends  of  the  base  there  are  granite  blocks;  inserted  in  these  a  copper 
bolt,  with  a  fine  drill  hole  in  its  upper  surface,  defines  the  terminus  of  the  base  at  each  end.  The 
line  was  measured  twice  and  in  opposite  directions,  and  some  parts  of  it  thrice;  the  time  spent  in 
the  first  measure  was  twenty  days,  in  the  second  eighteen,  and  in  the  third  eight  working  days. 
The  measurement  commenced  September  19  and  was  completed  November  24, 1881. 

In  the  annual  report  for  1882,  Appendix  No.  7,  there  is  given  an  account  of  the  construction 
of  the  base  apparatus  and  of  the  standard  bars  and  the  length  of  the  field  standard  is  shown  to  be 

5m+1163^  .0+57^  .47  {t— 170.07  C) 

±2  .1  ±  .21 

Also  the  value  of  (me  turn  of  Fauth  &  Co.’s  screw  contact-level  comparators  III  and  IV,  viz ; 

254/^.528+0*^.002  (t—20OG)  and  254m  .535+  0**  .002  (t  —  20oC) 

±10  ±9 

respectively.  In  these  expressions  pt  stands  for  a  micron  or  the  millionth  part  of  a  taeter,  C  indi¬ 
cates  centigrade  thermoraetric  scale,  and  the  quantity  following  the  plus  or  minus  sign  the  prob¬ 
able  error  of  the  respective  quantity  above  it.  We  also  transcribe  from  the  same  appendix  the 

•The  last  of  these  published  forms  Appendix  No.  12,  Report  for  1873,  on  the  length  of  the  Peach  Tree  Ridge  base, 
in  Georgia,  1872. 

S.lBx.  29 - 35 


273 


274 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY. 


table  of  corrections  to  the  graduation  of  the  mercurial  inclined  thermometers  attached  to  the 
standard  and  the  bars,  viz : 


Thermometers  of  standard. 

Thermometer*  of  bar  1. 

4522.  4523. 

Thermometer*  of  bar  2.  1 

Temperature. 

. 

4518. 

4520. 

4524.  1 

4525. 

°C. 

o 

o 

o 

o 

o 

o 

43 

-.33 

-.36 

-.36 

-.40 

-.34  1 

-.34 

38 

.26 

.28 

1 

.28  , 

.26 

.26  i 

.20 

32.5 

.30 

.30 

1 

1 

.33 

.24 

.24 

.32 

27 

.28 

.29 

1 

.30 

.24 

.20  { 

.80 

21.5 

.18  ' 

.13 

1 

1 

.  10  ; 

.18 

.13 

.20 

16 

.16 

.11 

1 

.23  1 

.16 

.18 

.12 

10 

,16 

.06 

1 

.  15 

.16 

.06  1 

.12 

4.5 

-.06 

-.02 

1 

1 

-.08 

-.11 

-.07  1 

1 

-.10  , 

_ 1 

The  highest  temperature  during  which  a  bar  was  laid  was  32^.4  C.  (September  30)  and  the 
lowest  30.0  C.  (November  22) ;  for  the  otder  air  (in  the  shade)  these  extremes  were  of  coarse 
much  exceeded. 

As  already  stated,  the  unit  of  length  upon  which  the  geodetic  work  of  the  Survey  depends  is 
the  iron  committee  meter  of  1799,  the  property  of  the  American  Philosophical  Society,  at  Philadel¬ 
phia;  the  length  of  the  5-meter  field  standard  is  given  in  terms  of  this  meter.  It  will  be  easy  here¬ 
after  to  express  our  lengths  in  terms  of  the  new  international  meter  as  soon  as  the  latter  shall  have 
been  distributed  and  compared ;  in  the  mean  time,  if  desirable,  we  may  refer  to  the  late  direct  com¬ 
parison*  of  the  committee  meter  with  the  platinum  meter  of  the  Conservatoire  at  Paris,  in  August, 
1867. 

For  au  investigation  of  the  permanency  of  the  indications  of  the  Borda  scales  attached  to 
the  office  and  field  5-meter  standards,  see  Addendum  (A)  at  the  close  of  this  report. 

LENCtTH  of  the  base-bars  1  AND  2. 

The  length  of  the  base  will  be  made  to  depend  upon  the  length  of  the  base-bars  as  derived 
directly  from  their  comparisons  with  the  field  standard  made  every  morning  before  commencing 
the  measure  on  the  base.  Generally  two  sets  of  comparisons  were  made,  and  these  at  a  time 
when  the  bars  had  arrived  at  or  near  their  daUy  minimum  temperature,  as  indicated  by  the  mer¬ 
curial  thermometers.  This  happened  near  the  hours  of  7  and  8  a.  m. 

The  results  of  these  comparisons  are  given  in  the  following  table: 

Daily  results  for  length  of  base-bars  =  5  meters-}- tabular  fiuantity  in  microns. 


1881. 

Time. 

a.m. 

CoiTect 

ed  temperature. 

' 

Bar  1.  Bar  2. 

Lentil  of 

Bari.  Bar  2. 

1881. 

Tin 

a. 

le. 

Corrected  temperature. 

Leuffth  of 

Bari,  j  Bar  2. 

stand-  ' 
ai-d.  1 

n. 

Stand¬ 

ard. 

Bar  1. 

Bar  2. 

A 

m. 

O  C. 

a 

°  C. 

M. 

h. 

m. 

o  C. 

o  C. 

o  0. 

M. 

Sept. 

18 

6 

47 

18.2 

14.2  ! 

14.9 

-f30.5 

+  304.7 

Oct. 

7 

8 

02 

16.0 

15.8 

-f75.1 

-1-350.5 

18 

7 

45 

17.7 

14.4 

15.2 

45.8 

312.0 

Oct. 

8 

7 

30 

13.2 

11.6? 

11.7 

56.0 

341.0 

Mean... 

7 

16 

18.0 

14.3 

15.0 

38.2 

308.4 

8 

8 

00 

13.3 

12.  o; 

12.2 

61.4 

340.8 

Sept. 

19 

8 

55 

16.3 

13.4  ' 

13.7 

47.0 

293. 1 

Meau 

7 

45 

13.2  ' 

11.8 

12.0 

58.7 

340.9 

22 

8 

36 

19.5 

17.2 

17.1 

55.1 

311.0 

Oct. 

10 

7 

30 

13.7  1 

11.4 

11.6 

S8.1 

337.9 

24 

7 

58 

13.7 

12.5 

12.6 

43.  7  1 

303.3 

10 

7 

45 

13.7  i 

11.6 

11.9 

52.1 

353.9 

27 

8 

00 

15.4 

i4.0 

14.3 

59.  2  1 

332.  5 

Meau 

7 

38 

13.7 

11.5 

11.8 

45.1 

345.9 

28 

8 

51 

17.6 

16.9  1 

17.2 

63.8 

324.9 

Oct. 

11 

7 

40 

1 

18.4 

16.9 

16.9 

46.7 

338.6 

29 

7 

25 

16.0 

14.9  ; 

15.0 

46.6  j 

315. 1 

11 

8 

00 

1  18.4  1 

17.0 

*  17.1 

46.2 

340.6 

30 

7 

25 

15. 7 

13.1 

13.5 

49.9  ! 

323.8 

Mean 

7 

50 

18.4 

17.0 

17..0 

46.4 

339.6  ' 

Oct 

1 

7 

00 

17.1 

14.3  j 

13.9 

31.4, 

311.1 

Oct. 

12 

8 

00 

1  11.4 

10.2  i 

10.4 

71.7  1 

336.6 

•  3 

9 

08 

17.5 

16.2  [ 

16.3 

62.0 

317.8 

12 

8 

15 

11.6 

10.6 

10.7 

65.9 

335.6  * 

4 

7 

23 

10.7 

8.7  1 

8.7 

307.3 

Mean 

8 

08 

11.5 

10.4 

10.6 

68.8 

336.1  j 

5 

7 

06 

11.4 

9.6 

9.7 

1  60.2  j 

316.0 

Oct 

13 

8 

30 

10. 5 ; 

8.9 

1  9.2 

35.9 

311.5  ; 

Oct 

6 

7 

88 

13.7 

12.1  1 

12.5 

i  56.9  1 

346.3 

13 

8 

60 

10.6 

9.1 

9.4 

88.4 

3ia6  j 

6 

8 

20 

13.8 

12.7  1 

13.1 

1  58.9  ' 

335.8 

Mean 

8 

40 

10.6 

9.0 

9.3 

37.2 

1  315. 0  j 

Mean 

7 

56  1 

13.8 

12.4  1 

12.8 

i  57.9  1 

341.0 

Oct 

14 

8 

00 

j  7.8 

6.6 

1  6.8 

5L1 

34S.7| 

J 

*  See  Coast  Survey  Report  for  1867,  Appendix  No.  7,  p.  136. 
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1881. 

Time, 
a.  m. 

Corrected  temperature. 

Length  of  | 

1881. 

Time, 
a.  m. 

Corrected  temperature. 

Length  of 

Stand¬ 

ard. 

Bar  1. 

Bar  2. 

Bari. 

Bar  2. 

Stand¬ 

ard. 

Bari. 

Bar  2. 

Bari. 

Bar  2. 

h,m. 

o  a 

o  a 

a 

#*. 

h.  m. 

o  0. 

o  0. 

o  0. 

Oct  14 

8  80 

7.9 

6.8 

7.1 

+  52.4 

+335.4  , 

Mean . . . 

7  30 

10.7 

8.7 

a6 

+29.2 

+322.3 

Mean . . . 

8  15 

7.8 

a7 

7.0 

51.8 

339.6  1 

Nov.  3 

7  30 

7.9 

6.1 

5.6 

35.4 

317.9 

Oct  15 

8  54 

7.1 

as 

6.2 

55.8 

32a  1  j 

3 

7  50 

7.9 

6,2 

6.7 

49.1 

82a8 

16 

9  38 

ao 

7.7 

7.8 

64.6 

355.5  1 

Mean  . . . 

7  40 

7.9 

a2 

5.6 

42.2 

32a4 

Mean . . . 

9  16 

7.6 

7.0 

7.0 

60.2 

341.8  1 

Nov.'  4 

7  50 

13.1 

12.8 

12.4 

5a8 

333.9 

Oct  17 

8  20 

9.2 

8.3 

a5 

58.2 

329.5 

4 

8  10 

13.2 

12.9 

12.5 

64.9 

88a7 

17 

8  40 

9.3 

8.6 

a8 

63.9 

334.9 

Mean . . . 

8  00 

13.2 

12.8 

12.4 

61.8 

336.3 

Mean... 

8  80 

9.2 

8.4 

a6 

61.0 

332.2 

Nov,  5 

8  10 

8.1 

6  4 

6.0 

49.2 

3ia4 

Oct  18 

8  50 

10.2 

9.6 

8.9 

66.0 

336.0 

Nov.  7 

7  55 

10.0 

8.8 

a5 

45.1 

3ia9 

18 

9  10 

10.4 

10.1 

9.4 

79.8 

344.0 

7 

8  10 

10.0 

9.1 

a7 

44.1 

324.5 

Mean . . . 

9  00 

10.3 

9.8 

9.2 

72.9 

340.0 

Mean . . . 

8  02 

10.0 

9.0 

8.6 

44.6 

320.7 

Oct  19 

8  00 

12.4 

11.0 

10.5 

56.8 

333.2 

Nov.  8 

7  50 

11.1 

10.2 

10.2 

64.0 

331.7 

19 

8  35 

12.5 

■n.4 

10.9 

60.9 

339.4 

8 

8  30 

11.2 

10.4 

10.5 

57.4 

341.1 

Mean ... 

8  12 

12.4 

11.2 

10.7 

5a8 

336.3 

Mean  . . . 

8  10 

11.2 

10.3 

10.4 

60.7 

83a4 

Oct  20 

8  00 

15.4 

12.9 

12.7 

43.9 

325.4 

Nov.  11 

7  40 

7.2 

5.0 

4.6 

47.1 

32a5 

20 

8  25 

15.4 

18.0 

12.8 

53.6 

329.4  1 

11 

7  55 

7. 1 

5.1 

4.8 

48.9 

34a8 

Mean... 

8  12 

15.4 

13.0 

12.8 

4a8 

327.4 

Mean . . . 

7  48 

7.2 

5.0 

4.7 

4ao 

333.2 

Oct  21 

8  10 

14.6 

13.8 

13.2 

62.4 

334.7 

Nov.  12 

7  85 

5.1 

3.2 

ai 

3a  5 

827.1 

21 

8  25 

14.6 

14.0 

13.4 

67.7 

338.5 

12 

7  50 

5.0 

3.4 

3.3 

40.5 

333.9 

Mean . . . 

8  18 

14.6 

13.9 

13.3 

65.0 

336.6 

Mean  . . 

7  42 

5.0 

3.3 

3.2 

39.5 

330.6 

Oct.  22 

7  50 

11.1 

9.4 

a8 

66.6 

322.9 

Nov.  14 

8  00 

10.7 

a7 

a5 

44.6 

861.3 

22 

8  10 

1L2 

9.7 

9.1 

80.0 

340.9 

14 

8  20 

10.8 

9.1 

9.0 

62.4 

860.9 

Mean  .. 

8  00 

11.2 

9.6 

9.0 

73.3 

331.9 

Mean . . . 

8  10 

10.8 

8.9 

as 

4a5 

366.1 

Oct  24 

7  15 

10.0 

7.2 

7.2  1 

1  71.5 

334.7 

Nov.  16 

9  20  j 

6.6 

1  5.5 

I  5.7 

51.0 

382.0 

24 

7  85 

9.9 

7.2 

-  7.3 

71.4 

329.4 

16 

9  40 

6.8 

5.9 

1  5.9 

59.2 

345.8 

Mean . . . 

7  25 

10.0 

7.2 

7.2  ' 

71.4 

332.0 

Mean . . . 

9  30 

6.7 

5.7 

1  as 

66.1 

38a6 

Oot  25 

7  25 

1  13.2 

11.8 

11.7 

49.3 

327.3  1 

1  Nov.  18 

8  50 

3.4 

2.9 

1  3.1 

67.9 

347.1 

25 

7  45 

13.2 

11.9 

1  11.8  ! 

1  57.5 

329.8 

18 

9  05  * 

3.5 

3.0 

3.3 

62.2 

34a5 

Mean . . . 

7  35 

13.2 

11.8 

11.8 

1  53.4 

328.6  1 

Moan . . . 

8  58 

3.4 

3.0 

1  3.2 

66.0 

34a8 

Oct.  26 

7  10 

14.9  * 

13.7 

13.7 

52.6 

346.8 

Nov.  19 

8  20 

3.7 

2.8 

1  2.4 

63.8 

888.8 

26 

7  30 

14.9 

13.7 

13.7 

1  59.5 

347.3 

19 

8  50 

3.7 

a2 

1  2.5 

64.8 

319.8 

1  Mean... 

7  20 

14.9  i 

1  ^3.7 

13.7 

56.0 

347.0 

Mean . . . 

8  35 

a7 

3.0 

2.5 

59.3 

32a6 

*Oct.27 

[1  101 

14.1 

i  14.3 

1  14.2 

00 

[355.  IJ 

Nov.  21 

7  50 

3.4 

2.0 

1.8 

5ao 

837.2 

1  27 

[1  25] 

14.3 

14.4 

1  14.3  1 

[80.  5] 

[365.  6J 

21 

8  10 

3.3 

2.1 

2.0 

61.4 

347.2 

^  Mean  . . . 

[1  18] 

14.2 

;  14.4 

1 

[81.  5] 

1  [360.4] 

j  Mean  . . . 

8  00 

3.4 

1  2.0 

1  1.9 

5a7 

842.2 

1  Oct  28 

8  00 

13.3 

1  12.4 

1  12.3  ' 

63.9 

1  338.8  1 

j  Nov.  22 

8  10 

'  3.4 

1  2.4 

1  2.2 

4a8 

32a2 

1  28 

8  15 

13.3 

12.5 

1 

59.1 

338.3 

22  1  8  25 

1  3.5 

2.6 

2.3 

4a7 

341.4 

1  Mean . . . 

8  08 

13.3 

!  12.4 

1  12.4  1 

61.5 

338.  6  1 

Mean . . . 

8  18 

3.4 

2.5 

1  2.2 

48.8 

382.8 

j  Oct  29 

7  10 

12.2 

ILO 

11.  0 

47.1 

33a  4 

Nov.  23 

7  00 

4.8 

2.9 

2.7 

64.7 

827.8 

29 

7  30 

12.2  , 

1 

11.  0 

62.4 

847.1 

1  23 

7  56 

4.3 

2.8 

2.4 

6ao 

829.8 

1  Mean . . . 

7  20 

12.2  1 

11.0 

11.  0 

49.8 

S41.8  i 

Mean  . . 

7  28 

4.6 

2.8 

2.6 

61.4 

32a8 

'  Oct.  31 

7  10 

10.3 

1  a4 

a4 

41.7 

321.4 

Nov.  24 

7  02 

3.9 

2.3 

L9 

63.0 

321.1 

1 

7  25; 

10.2  1 

8.4  : 

8.3  1 

38.8 

323.6 

24 

8  02 

B.5 

2.3 

1.6 

64.0 

83a8 

1  Mean . . . 

7  18  , 

10.2 

8.4 

8.4 

40.2 

322.5 

Mean... 

7  32 

3.7 

2.3 

1.8 

68.0 

329.0 

I  Nov.  2 

7  20 ; 

10.8 

8.7 

8.7 

31.6 

325.7  i 

j  2 

7  40  j 

10.6 

8.7 

1 

1  8.6  j 

1  I 

26.7 

318.9 

_ 1 

1 

*  October  27,  there  were  no  observations  In  the  morning. 


Assuming  that  the  bars  were  stationary,  or  nearly  so,  about  the  times  of  comparison,  we  may 
deduce  the  mean  error  of  a  comparison  of  the  standard  with  a  base  bar  from  the  observed  differ¬ 
ences  of  the  two  corresponding  sets  of  observations. 


If 


then 

we  find  for 


d  =  this  difference,  in  microns, 
w  =  number  of  such  differences  or  days, 
6  =  mean  error  of  a  comparison  or  set, 
e  =  mean  error  resulting  from  two  sets. 


e 


e 

a/2 


base-bar  1  6  =  i  5.4  fx  and  e  ==  i  3.8  fi 

base-bar  2  c  =  ±  7.4  m  and  f  =  ±  5.2  /a 
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Looking  over  the  table  we  first  notice  (Diagram  3,  Illustration  No.  32)  a  systematic  difference 
between  the  temperatures  of  the  standard  and  of  the  bars,  the  former  being  lo.47  higher,  on  the 
average,  while  the  latter  agree  within  Qo.OS.  This  is  entirely  due  to  the  fact  that  the  standard  was 
better  protected  against  changes  of  temperature  than  the  bars,  the  box  containing  the  former 
being  covered  with  an  additional  “steam  felting^  three-fourths  of  an  inch  thick.  At  or  about 
the  maximum  temperature  of  the  day  the  sign  of  the  difference  reverses,  and  the  standard  is  then 
of  lower  temperature  than  the  bars. 

We  next  notice,  after  plotting  the  tabular  results  (Diagram  4,  Illustration  No.  32)  that  upon 
the  whole  the  temperature  steadilj"  declined  between  September  18  and  November  25  about  15®  C., 
whereas  the  length  of  the  base-bars  remained,  and  if  not  exactly  the  same,  at  most  showed  but  a 
trifling  increase  in  length.  From  this,  however,  we  are  not  to  infer  that  the  compensation  of  the 
bars  was  perfect,  or  nearly  so,  as  will  be  shown  in  the  discussion  of  the  observations  si>ecially 
made  to  test  the  question  of  the  degree  of  compensation,  and  which  reveals  a  peculiarity  in  the 
behavior  of  zinc,  more  fully  noticed  further  on. 

DIUENAL  VAEIATION  IN  THE  LENGTH  OF  THE  BASE-BARS  DUE  TO  THE  DIURNAL  VARIATION 

OF  THE  ATMOSPHERIC  TEMPERATURE. 

From  numerous  comparisons  made  of  the  base-bars  with  the  standard  it  became  evident  that 
their  length  was  subject  to  a  periodic  change  depending  on  the  daily  temperature  variation  ;  but 
what  is  of  more  importance  with  regard  to  the  length  of  the  base  is  the  fact  that  this  periodic 
change  was,  during  September,  of  very  small  amplitude,  and  after  the  middle  of  October  and 
throughout  November  it  had  become  permanent  and  remained  apparently  constant,  but  showing  a 
relatively  large  amplitude.  The  first  period  comprises  the  time  of  the  first  measure,  the  second 
period  that  of  the  second  and  partial  third  measure. 

In  the  investigation  of  the  diurnal  variation  of  the  length  of  the  base-bars  we  only  need  the 
form  of  the  curve  representing  the  variation,  so  that  there  is  no  need  of  referring  the  bi-hourly 
values  taken  on  different  days  to  the  same  index.  The  comparisons  were  not  made  at  the  exact 
even  hour,  but  the  results  could  be  grouped  and  means  taken  referring  nearly  to  full  hours.  The 
corresponding  temperatures  of  the  bars  are  given  as  read  from  the  mercurial  thermometers.  On 
September  18  there  are  hourly  observations  from  5**  40'"  a.  m.  to  9^  40“  p.  m.  ;  the  mean  for 
two  adjacent  odd  hours  was  combined  with  the  value  for  the  intermediate  even  hour  and  set 
down  in  the  table.  On  September  16  and  18  the  observations  do  not  extend  over  twenty-four 
hours,  and  to  eliminate  the  effect  of  any  change  of  index  or  any  constant  deviation  from  the  aver¬ 
age  variation  on  other  days  (of  twelve  equidistant  comparisons)  the  mean  hourly  difference  for 
each  of  these  two  days  from  the  corresponding  hours  on  the  full  days  was  ascertained  and  applied 
as  a  constant.  The  same  simple  process  is  gone  through  with  for  the  observed  temperatures. 


Diurnal  variation  in  the  length  of  the  hase  hars  before  the  base  measure. 
Length =5  meters -f*  tabular  quantities  in  microus. 
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90 
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2 

1 

82 

18 

19 

44 

46 

40 

40 

31 

33 

36 

27 

29 

2 

2 

87 

68 

65 
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144 
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97 
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112 
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8 

1 

C  84 
\  35 

i  ^ 

38 

26 

15 

23 

36 

23 

36 

34 

48 

87 

3 

2 

O 

00  00 

1  108 

107 

113 

112 

99 

114 

112 

122 

130 

123 

!  133 

16 

1 

46 

66 

60  1 

69 

67 

52 

60 

1 

16 

2 

1 . 

312 

348 

360 

844 

336 

337 

331 

1 

18 

1 

85 

44 

74 

71 

1  67 

66 

. 1 . 

18 

2 

320 

314 

327 

319 

308 

289 

[ 

. 1 

. 1 

. 1 

1 _ 

1 

Mean ... 

1 

40 

36 

42 

26 

30 

29 

27 

1  26 

i  24 ; 

27 

30 

33  1 

Mean . .. 

2 

110 

102 

109 

117 

121 

114 

117 

i 

1  106 

'  110  1 

!  1 

108 

113  1 

This  mean  diurnal  variation  in  the  length  of  the  base-bars  in  shown  graphically  by  Diagram  5, 
Dlustration  No.  32. 
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LHurnal  variation  in  the  temperature  of  the  hose  bars  at  the  above  eomparisons  before  the  base  measure j 

by  mercurial  thermometers  with  centigrade  scale. 


1881. 

Bar. 

Mid¬ 

night. 

2««. 

1 

10k. 

Noon. 

2*-. 

1  4^.  1 

i  ' 

6k. 

1 

,  8". 

1 

I 

o 

o 

1  ° 

o 

o 

o 

o 

0 

o 

1  o 

1 

o 

Sept  1 

1 

22.5 

20.1 

17.8 

15.9 

1  16.2 

19.8 

23.4 

26.6 

28.7 

28.5  1 

26.5 

23.9 

1 

2 

22.7 

20.3 

*  18.2 

16.4 

15.7 

18.3 

21.7 

25.2 

28.1 

28.6  ' 

26.8 

24.2 

2 

1 

21.8 

19.6 

18.1 

16.3 

'  16. 6 

19.6 

22.7 

24.9 

26.3  ' 

26.1  ’ 

24.1 

21.7 

2 

2 

21.9 

19.7 

18.3 

'  16.4 

16. 1 

18.  1 

20.9 

23.7 

25.8 

25.9 

24.1 

21.8 

3 

1 

5  19.4 
)  18.1 

:} 

14.  8 

1 

'  13.3  j 

1  14.0 

17.0 

19.5 

28.3 

24.1 

24.6  1 

1 

23.3 

20.4 

3 

2 

C  19.  5 

1  18.  4 

\  17.  3 

1  ^ 

15.1 

•  13.  4  ' 

j  1 

'  13.4 

15.5 

17.8 

'  20.8 

1 

23.4 

24.1  1 

1 

23.4 

20.9 

16 

1 

17.5  ' 
17.8 

15.  0 

17. 1 

10.7 

24.0 

28.  2 

32.1 

33.8 

16 

2 

j . . 

. 

17.7 

14.  4 

20.7 

24.  5 

28.2 

31.2 

32.6 

' 

18 

1 

. 

17.  0 

20.4 

24.2 

27.4  . 

15 

2 

. 

. 

15.6 

15.2 

17.9 

21.0 

24.1 

26.5  . 

1 

! 

Mean . . . 

1 

20.4 

18.9  ' 

16.9  1 

14.8  1 

14.9 

17.8 

21.2 

24.5 

26.9 

27.8 

24.6 

22.0 

Mean . . . 

2 

20.6  1 

19.1  i 

17.2 

15.1  1 

1 

14.8 

1 

17.3 

20.4 

23.6 

1 

26.2  , 

27.  2  1 

24.8  > 

22.3 

The  protection  of  bar  2  is  slightly  better  than  that  of  bar  1.  ]\Iean  daily  range  12^.6. 
Diurnal  variation  in  the  length  of  the  base-bars  during  the  base  measure  [after  the  first  measure). 


Loiigtli  =  5  meters  +  tabular  quantities  in  microns. 
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Bar. 

Mid¬ 

night- 

h. 

3k. 

5k. 

6k. 

7k. 

8. 

9V 

10k. 

n‘  1 

! 

1  Oct  15 

1 

I 

55.8 

64.6 

77.3  ' 

15 

j  Nov.  22 

2 

] 

1 

328.1 

355.5 

1 

367.2  j 
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. 1 

. 

. 

. 

22 

2 

i 

. 

. .  ..j 

!  23 

1 
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55.8 

54.6 

61.9 

61.0 

60.9 

. 

64.7 

64.7 

58.0 

80.4 

. 

67.1 
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2 
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341.3 
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24 
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67.7 
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62.0 
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24 

2 
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334.9 
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334.3 
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Mean . . . 

1 
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56.0 
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70.9 

86.0 

.  Mean... 
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8k. 

9. 

10k. 

Ilk. 

Oct.  15 

1 

7a  7 

80.8 

82.9 

66.8 

62.5 

55.7 

. 

. 

. 

15 

2 

361.7 

350.6 

357.  8 

352.3 

339.4 
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63.7 

22 

2 
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347. 1 
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330.4 

325.4 

323.5 

328.4 

330.  4 

23 

1 

89.1 

8a3 

84.2 

81.9 

82.1 

66.1 

62.8 

67.2 

61.2 

72.1 

53.9 

58.6 : 

23 

2 

363.5 

365.9 

36a  5 
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353.4 
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332.5 

332.1 

331.7 

327.4 

323.1 

334.7  1 

24 

1 

74.9 

80.3 

88.5 

80.7 

73.1 
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69.4 

. 1 
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365.6 
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360.9 

341.5 
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— 
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Mean... 
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86.3 

88.4 
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78.9 
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68.4 
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63.6 
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363. 1 
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This  mean  diurnal  variation  in  the  length  of  the  bars  is  shown  graphically  by  Diagram  0, 
Illustration  No.  32. 
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Diurnal  variation  in  the  temperature  of  the  base-hars  at  the  above  catnparisonsy  after  the  first  measure 
of  the  base,  as  indicated  by  mercurial  thermometers  with  centigrade  scale. 


fThe  last  line  contains  the  corresponding  temperature,  by  mercurial  thcunometeir,  of  the  standard  bar.] 
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24 

2 

8.1 
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1  11.3 

i  12.4 

1  12.  8  1 

12.6 

1L9 
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1  1 

Mean . . . 
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10. 7 

!  12.2 

1  13. 0 

1  13.3  1 

laF 

12.2 

11.6 

10.8  ' 

9.9 

9.1 

a2  1 

Mean . . . 
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8.2 

10.0 

1  11.8 

12.7 

1  13.2  1 

12.9 

12.3 

11.6 

10.7 

9.7 

8.9  1  &0 

Mean,  sta 

ndard 

7.3 

1  8.6 

lJ:!. 

1  loTT 

j-IT;- 
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1  11.0 

10.9 

10.6  1 

10.1 

9.6 

9.0 

Mean  dail^^  range  of  base-bars  llo.OC.  and  of  standard  7^.8  C.;  the  difference  is  due  to  the 
heavier  protecting  cover  of  the  standard  ;  also  the  epochs  of  maximum  and  minimum  are  later  with 
%  the  standard  than  with  the  base-bars;  these  relations  are  shown  on  Diagram  7,  Illustration  No.  32. 

An  examination  of  the  Borda  scale  readings  of  the  base-bars  (mean  value)  showed  that  they 
lagged  behind  the  corresponding  (in  time)  readings  of  the  standard,  a  fact  which  is  explained  by 
the  position  of  the  zinc  bar  in  the  base  apparatus  where  it  lies  between  two  steel  bars,  and  is  thus 
partly  protected  from  changes  of  temperature ;  the  Borda  scale  readings  of  the  base-bars  are  there¬ 
fore  unreliable  in  consequence  of  the  unequal  temperature  of  the  two  metals  composing  the  same. 
No  use  was  made  of  them. 

The  observed  lengthening  of  the  base- bars  with  rise  of  temperature,  as  shown  on  Diagram  6, 
Illustration  No.  32,  would  lead  to  the  inference  that  the  apparatus  would  be  found  shorter  at  the 
close  of  the  base  measure  than  at  the  beginning  in  consequence  of  the  gradual  lowering  of  the 
temperature,  whereas  direct  comparisons  with  the  standard  showed  no  such  eftect  (Diagram  4, 
Illustration  No.  32).  This  behavior  can  only  be  explained  by  a  molecular  change  in  the  zinc  bars 
producing  a  shortening,  and  consequently  making  the  base-bars  longer.  This  is  the  same*  phe. 
nomenon  already  noticed  in  other  zinc  bars,  confirming  their  liability  to  take  up  a  new  set  or  a  suc¬ 
cession  of  changes. 

The  length  of  the  base-bars  during  the  measure  is  determined  as  follows:  For  any  one  day  it 
will  depend  on  the  morning  comparison  of  the  standard ;  to  this  is  added  differentially  the  diurnal 
range  for  the  particular  hour  taken  from  the  normal  range,  multiplied  by  a  factor  showing  the  ratio 
of  the  range  of  the  temperature  on  the  particular  day  to  the  normal  range ;  all  ordinates  are  thus 
multiplied  with  this  ratio  for  the  whole  day.  We  have  seen  that  before  the  base  measure  the  nor. 
mal  diurnal  range  was  hardly  perceptible  (Diagram  5,  Illustration  No.  32),  but  during  the  second 
and  partial  third  measure  it  developed  into  a  constant  sensible  quantity  (Diagram  6,  Illustration 
No.  32).  The  simplest  supposition  that  could  be  made  was  to  suppose  the  change  from  one  into 
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the  other  took  place  gradually  and  uniformly  between  October  5  and  October  15,  keeping  the  small 
observed  daily  range  up  to  October  4,  on  which  day  the  change  appears  to  have  commenced  (Dia¬ 
gram  4,  Illustration  No.  32).  A  table  was  constructed  of  normal  diurnal  range  for  every  day  be¬ 
tween  October  4  and  October  15,  which  thus  comprises  about  one-half  of  the  first  measure  of  the 
base;  after  this  time  the  normal  diurnal  range. remained  constant.  Only  thaf  part  of  the  diurnal 
variation  in  the  length  of  the  apparatus  is  needed  which  falls  between  the  hours  of  7  a.  m.  and  p. 
m.,  and  in  order  to  smooth  out  the  curve  or  to  free  it  from  effect  of  observing  error  it  was  expressed 

by  an  analytical  formula,  viz ;  lj  =  l  +  x  +  yli  +  where  h  =  number  of  hours  after  7  a.  m.,  and 

L  =  resulting  length  of  apparatus  (the  indices  of  the  bars  are  not  the  same  for  the  two  epochs,  the 
differential  range  only  being  required). 

Day  before  base  measure :  fi.  /m. 

Base-bar  1,  Li  =  5m  +  30.5  —  1.18A  +  0.073A^ 

Base-bar  2,  =  5m  +  121.2  —  1.85A  +  0.060A* 

During  second  and  partial  third  measure: 

Base-bar  1,  Lj  =  5m  +  57.2  +  7.83^  -  0.584^2 
Base-bar  2,  L2  =  5m  +  320.8  +  13.23^  -  1.051^^ 

The  observed  and  computed  values  for  daily  variation  in  length  of  bars  are  given  in  the  follow¬ 
ing  table ;  also  the  hourly  differences  from  the  values  at  7  a.  m.,  respectively,  near  which  hour  the 
bars  are  nearly  stationary : 


1 

1  Bar  1  before  base  measure  1. 

Bar  1  during  ba.se  measures  2  and  3. 

Change 
for  one 
day.* 

• 

Time  of 
day. 

Observed 

length. 

Computed 

length. 

A 

Daily 
range 
after  7^. 

Observed 

length. 

Computed 

length. 

Daily 
range 
after  7*'. 

A.M. 

M- 

fi. 

M. 

a- 

M. 

fi. 

!*• 

7 

1  28.0 

30.5 

-2.5 

0.0 

63.4 

67.2 

-f6.2 

0.0 

0.0 

8 

30.0 

29.4 

-1-0.6 

-1.1 

56.0 

64.4 

-8.4 

-1-  7.2 

+0.7 

9 

29.6 

28.4 

-t-1.2 

-2.1 

68.6 

70.5 

-1.9 

+  13.3 

+1.4 

10 

29.0 

27.6 

-f-1.4 

-2.9 

70.9 

75.4 

-4.5 

+18.2 

+  1.9 

11 

27.9 

26.9 

-i-1.0 

-3.6 

86.0 

79.2 

-f6.8 

+-22. 0 

+2.3 

Noon 

1  26.8 

26.4 

-fO.4 

-4.1 

84.1 

81.8 

-f2.3 

-♦-24.6 

+2.6 

P.M. 

1  1 

26.2 

26. 0 

-fO.2 

-4.5 

86.3 

1  1 

I  ! 

1  ^  \ 

+3. 1  ! 

1 

1  -f  26. 0 

+2.8 

1  ^ 

25.6 

I  25. 8 

-0.2 

-4.7 

88.4 

83.4 

+5.  0 

+26. 2 

1  +2.8 

i  3 

24.6 

25.7 

-1.1 

-4.8 

79.7 

1  82. 5 

-2.8 

+25.3 

1  +-2.7 

4 

1  23.5 

25.8 

-2.3 

-4.7 

78.9 

1  80,4 

-1.5 

i  +23.2 

1  +2.5 

1  5 

25.2 

26.0 

j  -0.8 

1 

68.6 

77.1 

1  -8.5 

+19.  9 

+-2.2 

6 

1  26.8 

1  26.  4  ' 

-fO.4 

' 

6a4 

j  72.7 

'  -4.3 

1  +15. 5 

+1.  8 

' 

28.6 

26.9 

-fl.7 

-3.6 

75.0 

I  67.1 

i  +7. 9 

+  9.9 

1  +1.2 

Bar  2  before  base  measure  1. 

Bar  2  during  base  measures  2  and  3. 

Change 
for  one 
day.* 

Time  of 
day. 

i 

Observed 

length. 

Computed 

length. 

Daily 

range 

after7^. 

Observed 

length. 

Computed 

length. 

A 

Daily 
range 
after  7^. 

A.  M.  , 

M. 

A. 

M. 

a. 

a. 

7 

119.4 

121.2 

-1.8 

0.0 

324.2 

320.8 

+3.4 

0.0 

0.6 

*  1 

121.3 

119.4 

+1.9 

-  1.8 

333.0 

333.0 

0.0 

+12.2 

+1.2 

9  ' 

117.8 

117.7 

+0.1 

-  3.5 

335.9 

343.1 

-7.2 

+22.3 

+2.4 

10 

114. 4 

116.2 

-1.8 

-  5.0 

860.5 

351.0 

-0.5 

+30.2 

+3.  2 

i  115. 5 

114.8 

+0.7 

-  6.4 

359.2 

866.9 

+2.3 

+-36. 1 

+3.9  1 

Noon 

116.6 

113.5 

+3.1 

-  7.7 

363.1 

360.7 

+2.4 

+39.9 

+4.3  ’ 

P.  H. 

1  1 

113. 8 

112.3 

+1.6 

-  8.9 

359.4 

1 

362.8 

-2.9 

+41.6 

+4.6  j 

2  1 

111.1 

111.2 

1  -0.1 

-10.0 

365.2 

361.9 

+3.3  ; 

+41.1 

+4.6 

3 

1  108. 6 

110.2 

-1.6 

-11.0 

361.7 

1  859.4 

+2.3 

+-38.6 

+4.6] 

4 

106. 0 

109.4 

1  -3.4 

1  -11.8 

865.4 

1  854.7 

+0.7 

+33.9 

+4.2  1 

5 

1  107. 8 

108.7 

1  -0.9 

1  -12. 5 

845.1 

'  348.0 

-2.9 

1  +27. 2  ! 

+8.6 

6  1 

1  109. 6 

108.1 

j  +1.5 

1  -13.1 

335.4 

1  339.2 

j  -3.8  . 

1  +*®-^ 

1  +2.9 

7  1 

109.0 

107.6 

+  1.4 

1  -13.6 

331.2 

32a  2 

1  +3.0 

1 

1 

+1.»‘ 

•  pl^nres  In  this  oolomn  are  to  be  used  only  for  days  between  October  4  and  October  14,  or  for  the  time  of  the  second  half  of  the  Aret 
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The  method  of  finding  the  length  of  the  base-bars  is  best  illustrated  by  an  example.  Suppose 
it  is  required  to  find  the  length  of  an  average  bar  October  10,  between  the  hours  1**  52“  and  2**  22“, 
between  which  time  22  bars  were  laid,  or  11  with  each  measuring  bar,  twenty-two  being  the  usual 
number  united  into  a  mean  : 

Range  of  temperature  October  10,  21^  — 12^^  15^ ;  normal  range,  12o.O ;  ratio  =  1.25. 

Normal  daily  range  of  length  between  7*"  38“  a.  m.  and  2^  07“  p.  m.,  October  10,  for 


average  bar,  14.8  —  2.8  =  +  12,  and  1.25  x  12  =  +  15 

Length  of  average  bar  from  comparisons  at  7^  38“  a.  m.,  October  10 . 5m  -|-  196 


Resulting  length .  . . .  5m  +  211  // 

In  this  way  the  whole  of  the  base  was  computed. 


THE  MEASURE  OF  FRACTIONAL  LENGTHS  OF  BASE-BARS. 

These  occur  at  the  end  of  the  base  and  at  intermediate  stones  placed  in  line  of  fences.  In 
connection  with  these  measures  the  following  results  are  taken  from  the  office  computation : 

Length  of  Brunner  centreineter  scale  =  10001.0  +  0.178  {t  —  20o  C.)  microns. 

Value  of  one  turn  of  micrometer  microscopes  A  and  B  of  Pratt’s  beam  compass  comparator 
=  83.25  //  and  of  one  division  =  1..388  yw.  No  sensible  difference  between  A  and  B. 

Length  of  nickel-plated  brass  meter,  =  Im  +  17.76  (t —  3^.50  C.) 

Length  of  transfer  meters  on  steel  rod,  first  =  Im  +  11.2  /u  {t  +  9^.78  C.) 

second  =  Im  +  11.2  {t  +  13^.78  0.) 

third  =  Im  +  11.2  -f  130.17  C.) 

Length*  of  brass  meter  scale  for  fractional  parts  of  a  meter  was  found  the  same  as  the  length 
of  the  nickel-plated  meter,  or  Im  +  17.76  {t  —  3o.50  C.) 

The  small  ivory  scale  divided  into  half  millimeters  and  used  in  transfers  must  be  taken  as 
sensibly  correct. 

HEIGHT  OF  THE  YOLO  BASE  AND  REDUCTION  TO  SEA-LEVEL. 


The  work  of  leveling  the  base  line  and  connecting  the  same  with  a  bench-mark  at  Woodland 
was  executed  by  Assistant  Colonna  in  August,  1880,  with  the  following  results:  Ground  at 
Northwest  base  above  ground  at  Southeast  base,  by  first  measure,  81.933  feet;  by  second  measure, 
in  opposite  direction,  82.124  feet;  mean,  82.028  feet,  or  25.002  meters. 

Also  railroad  engineers’  bench-mark  on  California  Pacific  Railroad  at  Woodland  above 
ground  at  Northwest  base,  from  first  measure,  94.759  feet;  from  second  measure,  in  opposite 
direction,  94.740  feet;  mean,  94.750  feet;  or  28.880  meters.  From  levels  by  the  railroad  engineers 
this  bench-mark  at  Woodland  is  60.6  feet  above  mean  low  water  at  San  Francisco  Bay,  and  fiem 
our  tidal  observations  (Coast  Survey  Report  for  1862,  page  97)  we  have  the  mean  rise  and  fall 
about  4J  feet ;  hence  bench-mark  at  Woodland  58.35  feet,  or  17.785  meters  above  the  half-tide  level 
of  the  ocean. 

This  gives  for  the  height  of  Northwest  base  above  mean  tide-level  46.665  meters,  and  of 
Southeast  base'21.663  meters. 

We  have  also  the  average  height  of  the  measuring  bars  above  ground  1.25  meters. 

If  I  =:  length  of  a  base-bar  or  of  any  part  of  the  base, 
h  =  its  elevation  above  the  half-tide  or  mean  sea  level, 

p  =  radius  of  curvature  in  the  direction  of  the  line  and  for  the  latitude  of  its  middle  point, 
then  the  reduction  to  the  sea  level 


And  for  the  whole  base 


='(- 


h  A* 


) 


aL  =  . 


■  2  —  ^2-- 


The  second  term  is  inappreciable  for  the  Yolo  base.  We  have  from  Coast  Survey  Report  for 
1876,  Appendix  No.  18,  for  (p  =  38^36'  and  a  =  16^54'  log  p  =  6.803623.  With  these  data  and 
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the  result  of  the  lev( 
millimeters,  with  the 


Distanco  from  Son 

bars. 

sea-level. 

Gars. 

sea-level. 

Meterg. 

Millimcterg. 

Meterg. 

MiUiineter 

let  kilomotcr. 

21.82 

-3. 43 

12th  kilometer. 

25. 10 

-3.  9; 

2<1  kiloraotor. 

21.28 

3.  35 

1  13th  kilometer. 

26. 22 

4.  V. 

3d  kilomotcr. 

21. 25 

3. 34 

!  14th  kilometer. 

26.98 

4.  2< 

4th  kilometer. 

20.  81 

3.27 

15th  kilometer. 

28.  43 

4.  Vi 

1  5th  kllomet<!r. 

21.  41 

3.37 

,  16th  kilometer. 

30.53 

4.8( 

Gth  kilometer. 

21.  25 

3.34 

'  17th  kilometer. 

32.20  ' 

5.21 

7th  kilometer. 

23.13 

3.64 

1  First  400  motors  of  18th  kilometer. 

37.82 

2.3f 

8th  kilometer. 

22.  OR 

3.57 

Last  88  motors  of  18th  kilometer. . 

45.24 

0.  61 

9th  kilometer. 

22.  91 

3.  GO 

10th  kilometer. 

23.  01 

1  3.62 

2  =  -  68.  0( 

11th  kilometer. 

23.88 

1  3.75 

The  following  tab' 
resulting  value,  and  1 
computing  division, 
also  given  the  differe 
the  probable  error  of 
of  the  first;  the  thir 

KJl 

met( 

t 


It  will  be  noticec 
measure  of  8  kilomeb 
meters ;  it  is  also  api 
may  be  regarded  as  s 
is  less  than  the  secon 
A,  A,,  tlie3f  ke 

error  of  the  base  is  c< 


S.  Ex.  29 — 
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These  diftereiices  do  not  seem  to  have  any  reference  to  the  average  temperatures  of  the  bars 
during  the  measures,  as  may  be  seen  from  the  following  table  of  average  temperature  for  each  kilo¬ 
meter  : 


Kilo-  1 

Fii-st  1 

S«‘Coiul  1 

Third  1 

1 

Moan.  1 

Kilo 

First 

Second 

1  Third. 

Mean. 

nu‘t»)r. 

iii«‘;uiuro. 

1 

IlU'ilSUIV.  i 

1 

incAMurc.  1 

lut'tor. 

nnasuro. 

lui-atoiire. 

^  nioasuro. 

^  a 

o  V. 

•  C. 

°  a 

o  a. 

°  C. 

o  a 

o  0. 

1 

23.9 

18.  3 

13.0 

18.4  '1 

11 

21.0 

17.0 

19.3 

2  1 

19.8 

15.0 

11.2 

15.3  1 

12 

21.0 

14.  3 

17.6 

3  1 

20.  3 

17.2 

'  18.8  '1 

13 

1  21.9 

20. 2  1 

9.7 

17.3 

4  ' 

24.5 

10.  5 

20.5  ll 

t  24.1 

19.3 

6.6 

16.7  1 

5  1 

21.7 

10.7 

19.2  ' 

15 

19.0 

21.6 

8.7 

16.4  1 

6 

23.  2 

15.0 

19.1 

1  16 

17.5 

20.  0  ' 

8.0 

15. 2 

7  ' 

24.0 

1  15.9 

20. 0  ' 

1 

14.1 

19.3 

1  15. 2 

16.2  1 

8 

17.8 

1  17.4 

17.6  ! 

18 

i  10.9 

17.7 

1  13.2 

13.9  1 

9 

17.3 

15.  0 

10. 2  1 

'  Mean  . . . 

'  20. 1 

17.3 

17. 6  1 

10 

19.2 

14.8 

17.0 

1 

1 

1  i 

Excepting  the  last  4  kilometers  the  temperature  during  the  second  measure  was  lower  than 
during  the  first  measure,  but  during  the  third  measure  it  was  considerably  lower  than  during- the 
second;  the  greatest  difierence  of  temperature  occurred  during  the  first  and  third  measure  of  kilo¬ 
meter  14,  when  it  reached  C. ;  yet  the  results  are  not  sensibly  affected  thereby,  and  it  may  be 
inferred  in  general  that  the  value  of  the  coefficient  of  expansion  of  the  standard  as  determined  at 
the  office  at  Washington  must  be  foirly  correct. 

Besides  the  kilometer  stones  there  were  also  so  called  “fence  stoiies^’  or  subdivisions  of  the 
line  at  the  crossing  of  9  fences,  where  they  are  better  [irotectcd  from  the  plow  than  in  the  open 
fields.  The  measures  of  these  stones  are  given  in  the  following  table,  computed  in  the  same  way 
as  the  kilometer  stones : 


First 

me«auro. 

Secfmd  j 

measure,  j 

Third  measure. 

Mean. 

A' 

A" 

A'" 

Soiitheaat  baso-Fonce  atone. 

Fence  stono-Firet  kilometer  atone. 

Meters. 

886.51303 

113.  42.554 

MeUrs. 

.51165 

.42509 

Meters. 

.  51635 

. 42595 

Meters.  1 

886.  51368 

113.42552 

Milli- 

meters. 

-fO.65 

-0.02 

meters. 

+  2.03 
+0.43 

MiUi. 

meters. 

-2.67 

-0.43 

Second  kilometer  atoue-Fenoe  atone. 

Fence  atone-Tbird  kilometer  atone. 

206.  07160 

793.  84807 

.07197 

.  84856 

lat  kilonu'tcf  . 

999.  93920 

206.07178 

793.  84^32 

+0.18 
+  0.25 

-0. 19 

-0.24 

.... 

Third  kilometer  atone-Fence  atone. 

Fence  atono-Fourth  kilometer  atone. 

896.  67060 

103.  28457 

.  66916 

.28421 

3<1  kilometer  . . 

990.92010 

896.  66988 

103.  28439 

-0.72 

-0. 18 

+  0.72 
+0.18 

Sixth  kilometer  atone-Fence  atone. 

Fence  atone-Seventh  kilometer  stone. 

417.  73148 

582. 17907 

.73403 

. 17751 

4th  kilometer  . 

1«9.  95427 

417.  73275 

582. 17829 

+  1.29 

-0.  78 

-1.28 

+0. 78 

.... 

Seventh  kilometer  atone-Fence  atone. 
Fence  atono-Eighth  kilometer  atone. 

272.  41757 

727.53030 

.41790 

.53309 

7th  kilometer 

999.91104 

272.41773 

727.  53200 

1  +0.16 
+  1.10 

-0. 17 

-1.09 

Tenth  kilometer  atone-Fence  atone. 

Fence  stone-Eleventh  kilometer  atone. 

616.  53031 

353.  38154 

.52686 

.38259 

8th  kilometer  .. 

999.  94973 

046.  52859 

353.  38206 

-1.72 

+0.52 

+  1.73 

-0.53 

.... 

Twelfth  kilometer  atone-Fence  atone. 

Fence  atone-Thirtoenth  kilometer  stone. 

329.  82913 

670. 10315 

.82829 

.10285 

11th  kilometer  . 
(Corr’n4-8.] 
ICorr’n-f  16.] 

999.  91065 

329.  82879 

670. 10316 

-0.  34 

+  0.  01 

+0.50 

+0.31 

.... 

Fourteenth  kilometer  atone-Fence  atone. 

Fence  stone-Fiftcenth  kilometer  atone. 

24. 13040 

975. 77306 

. 13080 

.76897 

13th  kilometer  . 

(Corr’u-i-ll 

[Corr’n-t^29.] 

999.93195 

24.13061 

975.  77131 

+0.21 

-1.75 

-0.19 

+2.34 

.... 

Fifteenth  kilometer  atone-Fence  atone. 

Fence  stono-Sixteenth  kilometer  atone. 

719.26715 

280.60867 

.26452 

.60818 

15th  kilometer  . 

.26274 

.  61085 

999.  90192 

719.  26481 

280.60923 

-2.34 

+0.66 

+  0.29 
+  1.05 

+2.07 

-1.62 

16th  kilometer  . 

999.  87404 
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CollectiDg  these  results,  we  have  the  distances  of  the  several 
base,  as  foUows : 


First. . 
Second 
Third  .. 
Fourth 
Fifth  . . 


fence  stones  from  Southeast 

Meters. 

886.  5137 

2  205.  8751 

3  806.  3933 

6  417.  3389 

7  271.  9349 


Sixth  . . . 
Seventh 
Eighth  . 
Ninth  .. 


10  645.  9334 
12  329.  0600 

14  023.  2506 

15  718.  2867 


The  differences  from  the  mean  A'  A"  A'"  have  been  added  to  show  that  they  are  of  the  same 
order  of  magnitude  as  the  former  difference  A,  A„  A,,,  and  would  therefore  lea<l  to  the  same 
probable  error  of  the  measure. 


DETERMINATION  OF  THE  FROHABLE  ERROR  OF  THE  MEASURE  OF  THE  BASE. 

*The  probable  error  duo  to  the  measure  })roper,  which  includes  contact  error,  transfer  error 
(end  of  bar  to  the  ground  and  back  to  bar),  error  in  measure  of  fractional  parts  of  bars,  errors 
in  inclination,  and  in  assigned  length  of  the  bars,  &c.,  is  found  by  the  formula : 


ri 


^  (<^i  —  ~1 

•  •  «i  (Hi  —1)  J 


Where  s'  s'  s'"  .  .  .  are  the  several  results  of  n  meiusures  of  a  section  of  the  base  and 


s'  +  s"  +  s'"  +  .  .  . 


then  the  probable  error  ry  for  the  whole  base  of  i  sections  is  given  by  the  above  expression.  We 
find  Vi  from  the  differences  A,  A„  A,„  which  rei)rescnt  the  values  of  (Xy  —  Sy 

r,  =  0.674  v'22:97~ =  ±  3“"\23 


In  case  of  but  two  measures*  of  the  base  the  above  formula  reduces  to  0.337  where  d  =  dif- 
difference  in  the  two  measifres  of  a  section  and  n= number  of  sections. 

*We  may  readily  arrange  our  roaults  into  two  soU  by  combining  tbo  third  measure  symmetrically  with  the  first 
and  the  second  nieasares,  and  at  the  same  time  preserving  tlie  mean  as  it  resulted  Irom  the  three  mcivsuros ;  tlius  let  a,  b, 
c  equal  the  three  successive  measures  of  a  section,  then  the  combination  to  form  hut  two  values  will  lead  to 


a,  =  - 


2a  -j-  0 


—  and  bi  = 


2b  c 


Combining  in  this  way  our  triple  measures  we  can  form  the  following  table  of  length  of  kilometers : 


Kilo¬ 

meters. 

ai. 

bi. 

5.  j 

Kilo¬ 

meters. 

rti. 

6,. 

' 

Kilo¬ 

meters. 

ai. 

5,. 

1 

Meiert. 

999.9308 

.9386 

Millx  ' 
metcra.  i 

+1.2  i 

8 

Meterg. 

999.  9485 

.9510 

MUli- 
meter  g. 

-2.5 

13 

Meterg. 

999.  9032 

.9007 

MxUi 

meterg. 

4-2.5 

2 

.8651 

.8632 

+1.9  ,1 

9 

.9612 

.0659 

-4.7 

16 

.8751 

.8730 

+2.1 

3 

.9197 

.0205 

-0.8  || 

10 

.9735  j 

.9752 

-1.7 

17 

1  . 9357 

.  9337 

+2.0  1 

4 

.9552 

.9534 

+1.8  Ij 

11 

.9118  , 

.9094 

+2.4 

18 

487.  6826 

1  . 6799 

42.8 

5 

.9366  1 

.9346 

+2.  0  |  | 

12 

.9145 

.  9170 

-2.5 

V 

17486.5168 

.5071 

+9.7 

6 

.9033 

.9924 

!  -i-0.9  1 

13 

.9323 

.9315 

+0.8 

Moan 

17486.  5119 

7 

.9106 

.9115 

i  -0-9  |l 

1 _ 

14 

.9581 

.0556 

+2.5 

and  ri=0.(>74/y/  ±3— .15 
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With  the  preceding  probable  error  there  nee^ls  to  be  combined  the  error  arising  from  the  trans 
fer  of  length  from  the  standard  to  the  base-bars.  There  are  86  comparisons  of  each  bar  with  the 
standard  and  from  those  taken  in  pairs  we  have  the  means  of  finding  the  probable  error  of  a  single 
comparison  in  the  field. 


Let  d  =  observed  difference  between  the  results  of  the  two  corresponding  sets  as  observed  in 
the  morning  before  the  measure  of  the  base  commenced  on  that  day, 
n  =  number  of  such  difl'erences  or  days  of  observation, 

D  =  mean  difference,  hence  D^  =  also  D^  =  2  6^  where 

n 

c  =  mean  error  of  an  observation  or  of  a  set,  then 


We  have  from  38  differences  for  bar, 

and  from  the  same  number  of  differences  for  bara 

hence  the  probable  error  of  an  average  bar  ±  6.4  x 

and  for  the  mean  of  172  comparisons 

hence  for  the  whole  base  or  3497  average  bars 


Cl 


€2 


= 

V  76 


34 
76 
'4158 
76 

=  i  4.3  // 
zt  0.33  M 


±  5.4/4 
±7.4/4 


±  0.33  X  3497  =  ±  1"‘'M6  =  r,. 


In  estimating  the  probable  error  of  the  base  some  allowance  should  be  made  for  the  effect  of 
an  uncertainty  in  the  hypothesis  adopted  with  regard  to  the  change  from  no  daily  variation  to  a 
fixed  daily  variation  in  the  length  of  the  average  bar ;  our  result  depends  on  the  assumption  that 
the  change  from  one  into  the  other  took  place  between  October  4  and  October  14;  had  we  adopted 
September  18  instead  of  October  4  the  result  would  have  been  a  systematic  greater  value  of  each 
kilometer  in  the  first  measure  as  compared  with  the  second,  and  the  length  of  the  first  measure  would 
have  been  17486"‘.5499  instead  of  17486“.5180,  or  31.9  millimeters  greater  than  the  adopted  value, 
the  second  measure  and  the  third  partial  measure  remaining  the  same.  The  probable  error  would 
also  be  raised  from  r,  =  ±  3™“.23  to  ±  3“*“.68;  the  distribution  of  the  daily  variation  over  the  greater 
interval  is  therefore  injurious  to  the  result  and  was  abandoned.  Its  effect,  however,  on  the  whole 
length  would  have  been  an  increase  of  17486‘*'.5269— 17486'“.5119  =  15*““.0,  and  I  propose  to  include 
one-third  of  this  as  an  estimate  of  the  uncertainty  in  question ;  hence  ra  =  ± 

We  come  next  to  the  principal  probable  error,  namely,  that  arising  from  the  uncertainty  in  the 
length  of  the  standard.  It  has  been  shown  that  its  uncertainty  is  ±  2.1  /4,  the  effect  on  the  base  is 
consequently  ±  2//.1  x  3497  or  ±  7*"“*.344,  which  we  put  =r4.  There  is  also  a  minute  error  intro¬ 
duced  through  the  uncertainty  in  the  value  of  the  expansion  cocfiSciont  57/*.47(t— 17o.07)  The 

±.21 

mean  temperature  of  measure  of  the  Yolo  base  is  17^.5  C.,  so  that  the  effect  of  but  0o.4C.  is 
hardly  noticeable;  it  amounts  to  rfl=  ±  0™"'.3 

If  we  estimate  the  uncertainty  in  the  leveling  and  in  the  height  of  the  half-tide  or  average  level 
•  of  the  sea  at  ±  0“.35,  we  have  a  probable  error  in  the  reduction  to  the  sea-level  of  =  ±  0“*“.94. 
The  error  due  to  imperfect  alignment  is  inappreciable. 

Collecting  our  separate  values  r,  ra  we  have  r  =  V[rr]  =  ±  9“"".57 

This  probable  error  of  the  computed  length  of  the  base  of  ±  9‘“"‘.57  in  17  486.5119  meteis  is 

equivalent  to  ±  oqq  length,  or  when  expressed  in  a  more  convenient  form  it  equals 

±  0.547  millimeters  per  kilometer,  or  what  is  the  same  (notation  adopted  in  Clarke’s  Geodesy),  it 
equals  ±  0.55  /4  per  meter.  The  probable  error  may  also  be  stated  as  ±  0.035  inch  per  English  statute 
mile ;  the  length  of  the  base  being  10.8657  statute  miles. 

The  probable  error  of  the  measure  of  the  Yolo  base,  viz,  ±  0.55  /4  may  be  compared  with  similar 
quantities  reached  heretofore  in  our  primary  base  lines ;  they  are  given  on  page  131,  Coast  Survey 
Report  for  1873,  and  range  from  ±2.44/4  to  1.77/4  (for  the  Atlanta  or  Peiich  Tree  Ridge  base^ 
1872-’73,  measured  three  times). 
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Addenda  C  and  D  contain  some  remarks  on  the  probable  errors  of  contact  or  coincidence  of 
lines  and  of  a  transfer  of  bar-end  to  ground,  or  of  the  reverse  operation. 

FINAL  LENGTH  OF  THE  YOLO  BASE. 

17486>«.51193  and  its  logarithm  4.2427031  885 
±  .00957  ±  2  377 

The  probable  error  of  the  logarithm  is  checked  by  ±  — ~M,  where  ^  I,  the  probable  error  (in 
meters),  I  the  length  of  the  base,  and  M  the  modulus  for  common  logarithms. 

(A.)— Investigation  of  the  pebmanency  of  the  indications  of  borda  scales  foiimed 

OF  ZINC  AND  IRON. 

Although  the  metallic  thermometers  depending  on  the  differential  expansion  of  zinc  and  iron, 
which  were  used  in  connection  with  the  Bessel  base  apparatus,  apparently  gave  satisfactory  resultis, 
doubts  have  been  raised  within  a  few  years  past  as  to  the  reliability  of  zinc  with  respect  to  perma¬ 
nency  of  length  and  of  coefficient  of  expansion  after  exposure  to  varying  temperatures,  artificial  or 
natural.  The  question  being  one  of  importance,  it  is  proposed  to  give  in  the  following  pages  an 
account  of  the  experiences  gathered  in  connection  with  the  new  base  apparatus.  Up  to  the  present 
time  our  experience  does  not  extend  over  more  than  two  years,  but  it  is  proposed  hereafter  to 
examine  at  least  the  standard  bars  at  suitable  times,  in  order  that  ex|>erimeutal  evidence  may  be 
had  whether  or  not  the  bars  ultimately  attain  that  permanence  of  condition  which  would  place  their 
fitness  for  metallic  thermometers  beyond  doubt. 

Borda  scales  of  the  five-imter  office  standard. 

We  have  from  direct  observations  the  following  corresponding  mean  values  of  the  mean  of  the 
two  Borda  scales  or  J  (A+B),  and  the  mean  temperature  by  corrected  mercurial  thermometers : 


No. 

Date. 

*(A+B). 

Temp, 
by  ther. 

1881. 

MULi- 

meterg. 

o  a 

1 

April  22  to  May  2. 

7.466 

20.42 

2 

May  4. 

7.416 

19.17 

3 

J ane  15  to  16. 

7.616 

22.97 

4 

June  18  to  20. 

7.677 

24. 11 

5 

Juno  21. 

7. 703 

24. 70 

1882.  1 

6 

February  13  to  March  3. 

7.268 

16.91 

7 

May  22  to  June  10. 

7.479 

21.40 

8 

Juno  20,  22,  26. 

7.681 

25.83 

0 

August  25  to  September  4. 

7.652 

24.78 

10 

September  16  to  26. 

7.498 

21. 81 

11 

OOtober  14  to  25. 

7. 316 

1&  18 

12 

December  11  to  16. 

7.095 

13.85 

1883. 

13 

January  16  to  February  L 

7.023 

12.67 

14 

February  1  to  28. 

7. 194 

16.11 

Plotting  these  values  (see  accompanying  plate.  Diagram  1)  it  became  evident  that  a  change 
took  place  in  the  index  and  expansion  between  the  sixth  and  seventh  series,  or  between  March 
and  May,  1882,  at  a  time  when  the  bar  remained  on  the  platform  in  the  comparing  room. 

Taking  means  we  have  for  first  series  7.*“*"524  and  210.38,  now  forming  the  respective  differ¬ 
ences  between  etMjh  result  and  the  mean  and  changing  signs  when  needed  to  make  all  values  +, 
the  sums  are  0“'“*.846  and  150.28  j  hence  change  of  Borda  scale  for  change  of  lo  C.  =  0“‘*“.0554 
Similarly  mean  for  second  series,  7“‘“.367  and  190.33 ;  change  of  scale  for  lo  C.  =  O^^.OSIO 
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Witli  these  values  we  compute  the  temperatures  correspoudiug  to  the  observed  Borda  scales, 
whence  the  following  comparisons  in  which  B  indicates  temperature  derived  from  Borda  scale, 
and  M  from  mercurial  thermometer : 


No 

B. 

M. 

M  — B. 

1 

o 

20.33 

o 

20.  42 

o  0. 

4.09 

2 

19.43 

19. 17 

-.26 

3 

23.04 

22.97 

-.07 

4 

24. 14 

24. 11 

-.03 

5 

24.  Cl 

24. 70 

4-. 09 

6 

16.76 

16.91 

4-15 

No. 

B. 

M. 

M— B. 

1 

o 

21.53 

o 

21.40 

0(7. 

-.13 

2 

25.  49 

25.83 

4-34 

3 

24.92 

24.  78 

-.14 

4 

21.90 

21.81 

-.09 

5 

18.  31 

18.18 

-.13 

« 

14.00 

13.85 

-.  15 

7 

12.59 

12.67 

4-.  08 

8 

15.94 

16. 11 

-h.17 

Since  we  have  proof  that  the  steel  bar  remained  unchanged,  there  must  have  occurred  a 
molecular  change  in  the  zinc  bars  about  April,  1882.  In  consequence  of  these  bars  taking  a  new 
set  the  index  error  changed  41  microns,  the  zinc  bars  having  become  shorter  and  the  coefficient  ol 
expansion  smaller.  Before  and  after  the  change  the  correspondence  between  the  metallic  and  mer 
curial  thermometers  appears  satisfactory,  as  shown  in  the  columns  M — B  in  the  above  table. 

Borda  scales  of  the  five-nieter  field  standard. 

For  this  bar  we  have  the  following  corresponding  mean  values  of  the  meau  of  the  two  Bonla 
scales  or  J  (G+D)  and  the  mean  temperature  by  corrected  mercurial  thennometers. 


No. 

Date. 

i(C4-D.) 

Temp, 
by  tlior. 

No. 

Date. 

i(C  +  D). 

Temp, 
by  thcr. 

1881. 

MiUi- 

meUrM. 

oa 

1881. 

Maii‘ 

inettrs. 

°a 

1 

April  22  to  May  2. 

7.  516 

20.50 

15 

October  17  to  20. 

6.974 

10.67 

2 

Jane  15,  16, 18  to  20. 

7.  700 

23.60 

16 

October  20  to  28. 

7.088 

13.34 

3 

Auf^ast  16  to  18. 

7. 460 

19.90 

17 

October  28  to  November  3. 

7.  016 

11.61 

4 

Augast  18. 

7.  918 

28.87 

18 

November  3  to  16. 

6.901 

9.15 

5 

Aa^st  18  to  23. 

7.  405 

18.62 

19 

November  16  to  22. 

6.635 

4.13 

6 

August  23  to  26. 

7.563 

22.00 

20 

November  22  to  23. 

6.929 

10.29 

7 

August  26  to  31. 

7.536 

21.65 

21 

November  23. 

6.719 

5.89 

8 

August  31  to  September  2. 

7.643 

23.54 

22 

November  23. 

6w932 

10.38 

9 

September  2,  3,  4. 

7.489 

20.60 

23 

November  23  to  24. 

6.704 

5.59 

10 

September  16  to  17. 

7.659 

24. 15 

24 

November  24. 

6.901 

0.60 

n  11 

September  18  to  19. 

7.  490 

20.93 

1883. 

12 

September  19  to  October  9. 

7. 271 

16.53 

26 

January  15  to  February  L 

7.059 

12.69 

13 

October  4  to  12. 

7. 161 

14.  21 

26 

February  11  to  23. 

7.2n5 

16.96 

14 

October  12  to  17. 

6.990 

11.18 

The  two  Diagrams,  Nos.  1  and  2  show  that  the  zinc  bars  were  subject  to  two  changes,  the  first 
between  series  2  and  3,  or  in  July,  1881,  when  the  field  standard  was  transported  by  railroad  to 
California,  a  journey  of  more  than  3  000  statute  miles. 

A  second  change  took  place  in  California  after  the  natural  temperature  had  reached  its  mini¬ 
mum  of  about  20  C.  on  November  21,  1881  (series  No.  19  of  the  table).  After  this  date  the  bars 
did  not  fully  recover  their  length.  Taking  means  as  before  we  have : 

First  series,  meau  reading  of  scales,  7“*“.608;  of  thermometers,  22o.05  C.;  change  of  scale  for 
IOC.  =  .0594 

Second  series,  mean  reading  of  scales,  7"’'"  .306;  of  thermometers,  170.12C.;  change  of  scale  for 
lo  0.  =  .0522 

Third  series,  mean  reading  of  scales,  6"''".928;  of  thennometers,  10O.20C.;  change  of  scale  for 
loO.  =  .0485 
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Table  of  comparisons  of  teniperature  of  bar  by  metallic  and  mercurial  thermometers. 


No. 

B. 

M. 

M-B. 

No. 

B. 

M. 

M-B. 

1 

No. 

1 

B. 

M. 

M-B. 

No. 

B. 

M. 

M-B. 

0 

0 

0 

0 

0  0. 

j 

0 

0 

0  a 

0 

0 

0  C. 

1 

20.50 

20.50 

.... 

1 

20.  07 

19.90 

-.  17 

9 

20.64 

20.93 

+.29 

1 

10.22 

10.29 

+  .07 

2 

23.60 

23.60 

... 

2 

28.84 

28.87 

4-.03 

1 

16.45 

16.53 

+.08 

2 

5.  89 

5.89 

.00 

3 

19.02 

18.62 

-.40 

1 

14.34 

14.  21 

-.13 

3 

10.  28 

10.  38 

+  .10 

4 

22.04 

22.00 

-.04 

1 

11.07 

11.18 

+.11 

4 

5.  58 

5.  .59 

+  .01 

5 

21.  52 

21.65 

+  .13 

13 

10.76 

10.67 

-09 

5 

9.64 

9.  60 

-.04 

G 

23.57 

23.54 

-.03 

14 

12.  95 

13.  34 

+  .39 

6 

12.  70 

12.69 

-.01 

7 

20.62 

20.60 

-.02 

15 

11.57 

11.  61 

+  .04 

7 

17. 15 

16.96 

-.19 

8 

23.88 

24.15 

+  .27 

1 

9.36 

9.15 

-.21 

1 

4.27 

4.13 

-.14 

As  in  the  case  of  the  first  standard,  with  each  change  or  shortening,  the  coefiicient  of  expansion 
became  smaller — the  first  shortening  was  45  microns;  the  second  24 — and  it  is  noteworthy  that  tlie 
bar  safiered  no  change  whatever  on  the  return  journey  from  the  western  to  the  eastern  coast  in 
October,  1882.  In  general  we  notice  a  tolerably  fair  correspondence  between  the  metallic  and 
mercnrial  thermometers.  The  mean  error  or  ditference  deduced  from  the  above  38  cases*  is 

but  wo  must  bo  certain  that  the  condition  of  the  zinc  bar  remained  unchanged.  The  mercurial 
thermometers  alone  were  used  for  the  determination  of  the  length  of  the  base-bars. 

(B.) — Results  of  roitoh  and  preliminary  valites  for  length  of  the  yolo  base. 

In  August,  1880,  in  connection  with  the  spirit-leveling  of  the  line.  Assistant  Colonna  measured 
the  length  of  the  base  by  means  of  a  50-meter  steel  wire  under  constant  strain ;  this  wire  he  stand 
carded  by  means  of  the  4  nieter  secondary  base-bars  Nos.  3  and  4,  and  found  for  the  length  17485.4 
meters,  a  value  about  1.1  meters  in  defect.  The  error  amounts  to  length,  nearly. 

A  second  wire  measurement  was  made  in  September,  1881,  by  Assistant  Gilbert,  aided  by  Sub 
assistants  Blair  and  Dickins  preparatory  to  the  base  measure  with  the  5  meter  bars,  by  means 
of  which  the  wire  was  standarded.  The  wire  wjis  100  meters  in  length,  and,  stretched  with  a  con¬ 
stant  force,  the  measure  fell  short  of  the  true  length  of  the  bcose  0.6  meters,  which  is  equivalent  to 
TiToiyo  of  the  length,  nearly. 

The  field  computation  by  Mr.  Blair  and  Mr.  Gilbert,  made  during  the  measure  (and  after  the  re¬ 
duction  to  the  sea-level  had  been  applied),  gave  the  length  17486'".559,  only  47  millimeters  in  excess 

The  value  used  provisionally  in  the  office  computations  up  to  this  time  (May,  1883)  for  the 
length  of  the  base  was  that  derived  from  the  Pulg<as  b<ase,  south  of  San  Francisco  Bay,  as  measured 
by  Assistant  Cutts  in  1853,  and  brought  forward  through  partly  incomplete  triangulation  to  the 
Yolo  base,  it  was  17486“.86 ;  it  exceeds  the  true  length  only  0'“.35  which  is  equivalent  to  5 
the  length,  nearly.  Since  all  charts  and  maps  in  the  vicinity  of  San  Francisco  and  south  of  it  to 
Monterey,  as  well  as  the  preliminary  computation  of  the  triangulation  extending  .across  Nevada  to 
the  Utah  boundary,  depend  for  their  scales  and  distances  on  the  Pulgas  base,  it  is  satisfactory  to 
have  the  assurance  of  the  reliability  of  this  old  base. 

(C.)— Probable  error  of  “making  contact”  or  of  “  coincidence  of  lines”  of  the  con¬ 
tact  SLIDES  OF  THE  BASE-BARS. 

Observations  for  the  contact  error  were  nuade  at  Washington  June  15,  16,  1881,  for  bar  1 
and  June  18,  20,  1881,  for  bar  2.  In  these  observations  made  in  the  comparing  room  the  bar  was 
left  in  position,  but  repeated  contact  was  made  with  one  of  the  Bessel -Repsold  screw-ex^ntact  level 
comparators,  the  contact  being  n)adc  and  broken  in  succession.  A  hand-glcass  of  low  magnifying 
power  was  used  to  establish  coincidence  of  lines. 


On  the  average  each  cjise  consists  of  a  mean  of  17  separate  readings. 
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Base  bar  1 :  From  120  observations  made  in  24  sots  the  sum  of  the  squares  of  the  differences 
from  their  respective  mean  was  .02073  turns  of  micrometer.  One  turn  of  micrometer  I  equals 
27G.I  /i,  and  of  II,  276,3  ja]  hence 

Cl  =  ±  0.0099  turns  =  ±  2.73  ^ 

Base  bar  2 :  From  120  observations  made  in  24  sets  we  have 

^  0.0108  turns  =  ±  2.98  ja 

These  values  of  e\  and  include  the  error  of  making  physical  contact  and  of  reading  off 
the  Bessel-Repsold  comparators.  This  last  probable  error  was  found  from  73  observations  in  24 
sets,  for  bar  1,  equal  to  ±  .0022  turn  or  ±  0.61  /4,  and  from  73  observations  in  24  sets  (dates  as 
above),  for  bar  2,  equal  ±  .0019  turn  or  dL  0.52  // ;  hence 

Probable  error  of  a  coincidence  of  contact  slide  for  bar  1  y/ (2,Tdf  —  (.OT)*  =  db  2.66  fA. 

Probable  error  of  a  coincidence  of  contact  slide  for  bar  2  y/  (2.98)^^  (•52)^  =  dL  2.93  //. 

Mean  or  final  value  for  probable  error  of  ‘^making  contact”  =  zL  2.80//. 

In  the  length  of  a  kilometer  it  amounts  to  ±  39.6  microns,  and  for  the  whole  Yolo  base  to 
2.80]/  3497  =±  165  microns — practically  a  vanishing  quantity. 

(D.) — Probable  error  of  a  ‘^transfer  of  end  of  bar  to  ground  or  of  the  reverse 

OPERATION.” 

An  observation  consists  of  a  pointing  on  the  end  of  the  bar  and  then  on  the  ivory  half-milli¬ 
meter  scale  on  the  ground,  with  the  theodolite,  say  clamp  north,  and  of  the  same  operation  with 
clamp  south,  in  order  to  eliminate  any  defect  in  the  horizontality  of  the  axis  of  the  sector  or  any 
defect  in  collimation.  The  fractional  part  of  a  scale  subdivision  is  estimated ;  the  telescope  is  set 
equidistant  (or  nearly  so)  from  bar  end  and  scale,  and  its  focal  adjustment  answers  for  both 
objects.  Before  each  observation  the  ivory  scale  is  taken  off  and  reset  with  its  20-division 
mark  over  the  line  in  the  copper  tack  or  bolt. 

On  September  8, 1881,  in  the  camp  near  the  middle  of  the  base,  23  observations  on  four  differ¬ 
ent  parts  of  the  scale  wore  made  by  various  observers ;  from  these  we  find 

e  =  ±  0.845  ±  Qo^.OlO  or  ±  0">“.10 

for  the  probable  error  of  a  transfer.  The  same  amount  is  inv»  ved  in  picking  up  the  ground  mark, 
hence,  the  whole  probable  error  dL  0™™.14  Supposing,  as  for  the  Yolo  base,  18  working  days  for  one 
measure  of  the  line  and  that  18  double  transfers  are  involveil,  the  probable  error  arising  would  be 

0.14  yfJE  = 

a  quantity  small  enough  to  be  neglected. 

In  conclusion,  I  beg  leave  to  add  a  few  remarks  rclatiug  to  any  future  use  of  the  base  appa¬ 
ratus.  Notwithstanding  the  small  probable  error  reached  in  the  measure  of  the  Yolo  base,  and 
which  I  attribute  in  a  great  measure  to  the  extreme  care  taken  by  the  party  in  charge  of  the  work, 
the  fact  brought  out  of  the  unexpectedly  capricious  and  otherwise  irregular  behavior  of  the  zinc 
bars  of  the  apparatus  with  respect  to  heat,  renders  it  doubtful  in  my  mind  whether  this  form  of 
the  ^apparatus  would  not  better  be  abandoned  for  either  a  partly  compensating  apparatus  or  a  wholly 
uncompensated  one.  If  we  were  to  replace  the  zinc  bar  of  the  apparatus  by  a  brass  bar,  we  sacrifice 
50  per  cent,  of  the  compensation,  but  would  probably  not  be  confronted  with  irregularities  which  may 
be  troublesome  and  possibly  impracticable  to  deal  with.  On  the  other  hand  an  uncomi>ensated 
single  steel  bar  put  in  the  place  of  the  present  compound  bar,  if  well  protected  against  change  of 
temperature,  may  lead  to  results  not  inferior  to  those  already  reached.  Whatever  may  be  decided 
on,  I  should  recommend  abandoning  the  Borda  scales  and  not  to  neglect  taking  a  comparison  with 
the  field  standard  at  the  beginning  and  close  of  each  day’s  measure. 
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[Appendix  No.  12,  Coast  and  Geodetic  Survey  Report,  1883.1 

Page  :i09.  In  fonuula,  lino  13  from  bottom,  the  e  in  the  term  hi  £  dropped  out  in  the 
press  work. 

Page  311.  In  last  column  of  table,  for  2  p.  m.  the  -f-  sign  is  wanting. 
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Appendix  No.  12. 

BE8ULT8  OF  OBSERVATIONS  FOR  ATMOSPHERIC  REFRACTION  ON  THE  LINE  MOUNT  DIABLO  TO 
MARTINEZ,  CALIFORNIA,  IN  CONNECTION  WITH  HYPSOMETRIC  MEASURES  BY  SPIRIT-LEVEL,  THE 
VERTICAL  CIRCLE  AND  THE  BAROMETER,  MADE  IN  MARCH  AND  APRIL,  ISSO,  BY  GEORGE  DAVID¬ 
SON,  ASSISTANT. 


Reported,  by  CHARLES  A.  SCHOTT,  Assistant. 

Coast  and  Geodetic  Survey  Office, 

, .  Computing  Dirision,  June  5,  1884. 

INTRODUCTION. 

This  important  series  of  systematic  observations,  continued  hourly  day  and  night,  weather 
permitting,  between  March  21  and  April  28,  1880,  forms  the  third  contribution  of  materials  by 
Assistant  Davidson  for  the  study  of  the  diurnal  variation  of  the  atmospheric  refraction  in  connec¬ 
tion  with  comparative  hypsometric  measures  by  difierent  instruments  and  methods.  Ilis  first 
observations  of  this  kind  were  undertaken  in  March,  1800,  at  Bodega  Head  and  Ross  Mountain,  on 
the  coast  of  California;  his  second  measures  were  made  in  September  and  October,  1879,  at  Round 
Top  and  Jackson  Butte,  on  the  western  slope  of  the  Sierra  Nevada;  and  the  present  third  series 
was  executed  in  March  and  April,  1880,  at  Mount  Diablo  and  Martinez  East,  south  of  Suisuu  Bay, 
distant  about  50  kilometers  (31  statute  miles)  from  the  sea-coast.  The  line  passes  over  the  north¬ 
western  slope  of  Mount  Diablo,  which  is  steep  in  the  direction  toward  Martinez.  With  respect  to 
climate,  the  region  is  of  a  character  intermediate  between  that  of  the  coast  and  that  of  the  valley 
of  the  Sacramento  and  San  Joaquin  Rivers,  the  heat  of  the  valley  being  here  tempered  by  the  in¬ 
flow  of  cool  air  through  the  Golden  Gate.  The  observers  at  Martinez  East  were :  G.  Davidson, 
aided  by  J.  J.  Gilbert,  Assistant;  the  observers  at  Mount  Diablo  were  B.  A.  Colonna,  Assistant, 
aided  by  J.  F.  Pratt,  Sub-assistant.  Martinez  East  is  about  57  meters  (or  187  feet),  and  Mount 
Diablo  about  1173  meters  (or  3849  feet)  above  the  average  sea-level.  To  determine  the  relative 
position  of  the  stations,  a  small  tiiangulation  was  executed  in  1880,  by  Assistant  J.  J.  Gilbert,  which 
depended  for  its  linear  measures  on  the  side  Goodyear  to  Island  of  the  triangulation  of  Suisun 
Bay  in  1864.  The  resulting  geograi)hical  positions  are  as  follows : 

Mount  Diablo  ^  ^  =  37^  52'  48".00  1  =  121^  54'  49".07  west  of  Greenwich. 

Martinez  East  a  (^  =  38  01  OG  .13  X  =  122  07  38  .28  west  of  Greenwich. 

Azimuth  Mount  Diablo  to  Martinez  East  129  20  2G  .5 

Azimuth  Martinez  East  to  Mount  Diablo  309  12  33  .5 

• 

Distance  Mount  Diablo  to  Martinez  East,  24260™.6  or  about  15.1  statute  miles. 

Between  May  10  and  May  2G,  1880,  Assistant  B.  A.  Colonna  connected  the  two  stations  by 
lines  of  spirit-levels,  one  up,  the  other  down  the  mountain.  The  ollice  computation  gave  the  re¬ 
sults  3661.618  and  3661.864  feet  i  0.090  feet,  hence  the  mean  ditt'erence  3GG1.741  feet  or  1116.09  me¬ 
ters  ±  0.03  meter.  The  bench-mark  at  Martinez  East  was  connected  with  the  tidal  bench-mark  at 
the  Benicia  Arsenal,  across  the  strait,  by  means  of  reciprocal  and  simultaneous  vertical  angles,  meas¬ 
ured  May  27,  1880,  at  Martinez  Eiist,  by  J.  J.  Gilbert,  and  at  the  arsenal  station  by  B.  A.  Colonna. 
The  half-tide  level  is  given  by  Assistant  G.  Bradford  from  six  days’  continuous  tidal  observations 
at  Benicia,  and  checked  by  reference  to  a  long  series  of  tidal  observations  recorded  at  the  Mare  Is- 
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land  gauge.  From  these  data  the  Benicia  Arsenal  bench-mark  was  found  to  be  5.83  feet  above  the 
half-tide  level  of  the  Pacific,  and  the  Martinez  bench-mark  181.22  feet  above  the  Benicia  mark, 
hence  Martinez  East  a  above  the  average  sea  level  187.05  feet  or  57.01  meters,  and  Mount  Diablo 
A  above  the  average  sea-level  3848.79  feet  or  1173.10  meters.  These  heights  refer  to  the  surface 
of  the  ground  at  the  triangulation  statious. 

In  consequence  of  the  large  diurnal  inequality  in  the  tides  and  the  contracted  volume  of  water 
in  the  Strait  of  Karquinas,  I  estimate  the  probable  error  of  the  height  of  the  average  sea-level  not 
less  than  ±0.15  meter. 

The  weather  proved  to  be  abnormally  bad  while  the  observations  were  being  made,  and  the 
amount  of  rain  which  fell  in  the  first  twenty-three  days  of  April  (10.5  inches  or  207  millimeters)  is 
unprecedented,  though  the  observations  terminated  before  the  close  of  the  rainy  season. 

OBSERVATIONS  OF  DOUBLE  ZENITH  DISTANCES  FOR  THE  MEASURE  OF  REFRACTION  AND  OF 

DIFFERENCE  OF  HEIGHT. 

For  the  measure  of  the  reciprocal  and  simultaneous  zenith  distances  at  the  two  stations,  each 
observer  showed  when  possible  heliotrope  light,  and  during  the  night  lantern-light,  for  fifteen 
minutes  before  the  full  hour,  and  read  the  levels  of  his  vertical  circle,  after  which  he  observed  three 
repetitions  of  double  zenith  distance  followed  by  a  second  set;  the  levels  were  then  read  again,  also 
the  barometer,  and  other  meteorological  instruments.  The  two  sets  of  zenith  distances  occupied 
from  six  to  seven  minutes,  and  the  mean  of  the  two  results  will  nearly  give  the  zenith  distance  of 
the  opposite  station  at  the  full  hour. 

At  Mount  Diablo  the  sun  would  rise  on  March  21st,  by  computation  6iij)po8ing  the  horizon 
unobstructed,  about  5^*  56™,  and  on  April  29th  about  5*^  0™;  it  would  set  on  the  first-named  day 
about  6**  19™  and  on  the  last  day  of  the  series  about  55™.  At  the  lower  station,  Martinez  East, 
sunrise  would  take  place  about  5™  later  and  sunset  about  the  same  difference  earlier  than  at 
Mount  Diablo. 

At  Mount  Diablo  the  zenith  distances  were  measured  with  (30-ceutimeter)  vertical  circle  No. 
37,  made  by  Gambey  ;  it  is  graduated  to  5'  and  is  read  by  four  verniers  to  3"  each;  value  of  one 
division  of  level  =  3".50.  The  horizontal  axis  of  the  vertical  circle,  the  center  of  the  heliotrope,  the 
center  of  the  lens  of  the  lantern,  and  the  center  of  the  target  were  2.04  meters  above  the  top  of  the 
copper  bolt  or  Mount  Diablo  station  mark.  Consequently  all  zenith  distances  (C)  measured  at 
Mount  Diablo  have  to  be  diminished  by  17".34,  corresponding  to  a  lowering  of  2.04  metres;  and 
the  total  correction  to  C  when  the  Martinez  East  heliotrope  was  observed  becomes 

-17''.34  + 11".91  -  4".79  =  -  10".22 
and  when  the  lantern  waa  observed 

- 17".34+  11".91  -  5".86  =  - 11".29 

At  Martinez  EaM  the  zenith  distances  were  measured  with  (25-ceuti metre)  vertical  circle  No. 
80,  made  by  Gambey;  it  is  graduated  to  5'  and  is  read  by  four  verniers  to  3"  each;  value  of  one 
division  of  level  =  3". 84;  but  it  appeared  that  the  observer  preferred  to  give  less  weight  to  one*  of  his 
six  measures,  hence  the  value  adopted  =  3".56.  A  letter  received  from  Assistant  Davidson,  dated 
San  Francisco,  September  3,  1883,  gave  the  following  information :  Top  of  pier,  3.485  feet  above 
surface  of  copper  bolt  which  marks  the  height  of  the  station ;  height  of  center  of  vertical  circle 
above  top  of  pier  l.llO  feet,  hence  center  of  vertical  circle  above  spirit  level  bench-mark  4.595  feet, 
or  1.400  meters.  We  have,  also,  heliotrope  below  center  of  vertical  circle  inches  =  0.563  me¬ 
ter,  corresponding  to  an  angular  reduction  of — 4".79,  and  similarly  for  the  lantern  27.13  inches  = 
0.689  meter,  or — 5''.86,and  for  the  day-mark  target  20.19  inches  =0.513  metre,  or  —  4",36;  conse¬ 
quently,  all  C’s  measured  at  Martinez  East  need  diminishing  by  ll".91^for  loweiing  of  1.40  meters, 
and  the  total  correction  to  C  becomes 

— 11''.91  +  17".34  =  +  5".43 

The  following  tables,  I  and  II,  contain  all  resulting  zenith  distances  observed  and  reduced  to 
the  copper  bolts  or  bench-marks  at  both  stations. 

*  Taken  at  Mount  Lola  in  1S79. 
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Table  I. — Zenith  dietancee  of  Martinez  Eaet  obserted  at  Mount  Diablo  and  reduced  to  etation 

marks  at  both  stations,  March  and  April,  1880. 

C  =  92°  43'-|- tabular  quantity  expressed  in  seconds. 


Hour. 

t _ 1 

A.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

yoon 

p.  M. 

1 

2 

8 

4 

5 

6 

7 

8 
9 

10 

11 

Midn’tl 


iMar.  21.  Mar.  22.  Mar.  23.  Mar.  26.  Mar.  27.  Mar.  28.  Mar.  29.  Mar.  30.  Mar.  31.  Apr.  6.  |  Apr.  7.  Apr.  8. 

'  ^  1 _ : _ ; _ I  I _ _ 1 _ L„ _ I _ 


ssr? 

34.7 
38.0 

45.1 

45.5 

46.6 
48.0 
46.5 

37.2 

30.4 

26.8 
31.0 

81.3 

26.5 
26.5 


30.1 

29.2 

30.2 

26.9 
26.6 

24.9 

24.6 

26.7 

27.7 

30.3 

81.9 

37.1 

43.2 

45.3 
47.0 

40.6 

46.6 

38.7 
36.2 

34.4 

33.9 

33.5 

29.8 
29.0 


24.5 
26.0 
22.0 

21.5 
20.4 

24.3 

11.2 

[12.4] 

[14.7] 


34.8 

40.3 


32.7 

31.9 
40.0 

42.9 

42.7 
43.5 
42.2 


24. 6  33. 6 

19. 7  42. 5 

19.2  42.6 

.  42. 7 

16.5  42.1 


18.9  I  34.5 
27. 1*  33. 2 

. I  33.6 

. 1  28.9 

83.2 
29.6 


47.1* 

44.9 

45.0 

45.4 

44.4 


) 


sn  I 

38.8  I 
85.0  j 
30.2  ' 

4L0 

36.6 

39.9 

42.0 

[44.4] 

44.0 

46.1 
43.0 
[37.  0] 
[35. 6] 

35.2 
[26.  8] 

19.3 

27.4 

32.9 


30.4 

26.5 

26.6 
26.8 
25.1 

27.6 
31.8 
30.4 

30.4 

34.4 

41.6 

42.7 


14.4 

14.0 

19.2 

24.1 

[21?] 


36.3 

^1 

29.6 

80.9 

32.2 


42.9  ! 

45.9 

46.8 

47.9 

36.2 

33.2  I . I . . 

21.7  I . . 

17.8  j .  20.7* 

17.8 

20.2 

14.4 


40.8 
47.0 

40.9 
39.6 

32.2 

27.9 
28.5 
28.1 
30.4 

84.1 

33.3 

83.1 


84.7* 

40.2 
33.7 

47.0 

46.2 

48.4 

45.5 

45.6 
37.5 
36.1 
38.9 
84.4 

84.3 
846 

82.4 


Apr.  9. 


26.7 

30.9 

30.9 

35.4 

39.6* 

36.3 


39.5* 

42.1 


Hour. 

I _ 


A.  M. 
1 
2 
8 

4 

5 

6 
7 


9 

10 

11 

Koon 
P.  M. 

1 

2 

8 

4 

5 

6 

7 

8 
9 

10 

11 

Midn't] 


lApr.  lO.'Apr.  ll.iApr.  12.' Apr.  13.  Apr.  17. 


Apr.  18.  Apr.  19.jApr.  23.|Apr.  24. 


22.1 

20.6 

11.5 

14.7 

29.3 


42.9 


37.2 


20.0 

12.9 


50 

35.1 
43.9 

46.8 

47.1 

40.8 

40.2 

87.3 

39.3 
8L6 
80.6 

30.9 

83.9 
32.0 

12.4 

20.6 


28.4  !  36.3 
25.6  1  39.9 

83.5  1 . 

. 

37.0 

88.5  . 

37.1  *  45.1* 
47.9  44.9 

_  48.3 

. 

42.0 

42.4 

44.2 

44.4 

. 1 . 

46.6* 

44.8 

44.0 

: 

. 

. 

86.0  . 

40. 7  _ 

. 

1 

40.3  . ’ . 

1 . : 

4L2  . i . 

35.9* 

39.5 

39.6 

(«.9] 

43.5 

45.5 

46.6 
42.9 


27.3 

31.7 
33.9 
32  9 
31.0 

81.7 


JO 

...  47.0 

45.2  1 .  48.0 


45.2 

44.1 

42.3 

26.3 
3L2 

80.2 
3L1 
24.8 


47.0 

47.6 
46.3 

43.7 
83.1 
84.9 
38.0 

34.7 


29.5  ' . ;  32.1 


29.5 


3L5 


^pr.  24. 

Apr.  25. 

Apr.  26.|Apr.  27.|Apr.  28.|Apr.  29.j 

32.1 

20.1 

28.1 

29.2 

82.1 

i 

1 

28.1 

35.0 

21.6 

2&0 

24.8 

88.6 

24.8 

80.8 

15.0 

22.7 

27.1 

22.7 

[28.8] 

34.0 

10.9 

24.9 

24.0 

17.1 

25.4 

28.5 

19.0 

2L2 

25.9 

20.2 

26.8  1 

31.4 

21.1 

[26. 2] 

26.6 

24.0 

26.6  1 

31.0 

[18. 8J 

28.4 

21.8 

22.4 

27.2 

35.5 

19.4 

25.4 

28.1 

22.5 

28.0 

32.3 

22.7 

27.2 

27.9 

29.5 

81.7 

33.1 

17.3 

27.5 

80.8 

3L5 

34.5 

39.4 

82.6 

[36. 0] 

88.1 

38.3 

87.1 

49.0 

30.6 

41.7 

87.5 

87.3 

32.1 

50.1 

84.1 

1  45.0 

I  36.6 

1  41.1 

j  82.5  ; 

50.3 

33.3 

48.7 

46.8 

51.4 

33.2  1 

48.6 

34.6 

47.8  1 

47.2 

5L3 

29.6  1 

4^6  1 

39.8 

48.2  j 

44.2 

48.5 

269 

44.2 

89.5 

40.7  ' 

40.9 

47.8 

22.6 

36.2 

83.2 

80.7 

86.8 

48.4 

24.4 

23.3 

2a7 

21.8 

33.1 

41.5 

28.1  j 

23.8 

26.7 

25.9 

29.6 

38.4 

25w2  1 

26.8 

21.4 

1  2L9  i 

32.0 

83.7 

. 1 

28.2 

19.8 

29.7 

82.2 

80.8 

18.6 

15.0 

88.4 

29.4 

30.6 

j 

18.8  1 

23.8 

26.8 

1 

27.5 

27.7 

. . 1 

There  were  alao  obaerved  April  4,  at  9  a.  m.,  50'^4 ;  at  10  a.  m.,  53''.2,  and  April  5,  at  noon.  47'^8. 

Values  marked  by  an  asterisk  (*)  are  omitted  in  the  discussion  for  want  of  corresponding  observations  at  Hartines  Bast. 
Values  within  rectmignlar  brackets  are  interpolations  explained  further  on. 

The  short  horisontal  bars  inolnde  periods  of  24  hours  or  multiples  thereof. 
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Table  II. — Zenith  distances  of  Mount  Diablo,  observed  at  Maetinez  East  and  reduced  to  station 

marks  at  both  stations,  March  and  April,  1880. 

^  =  87°  26'-}- tabular  quantity  expressed  in  seconds. 


Hour. 

Mar.  21. 

A.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

64.6 

Noon 

68.8 

P.  M. 

1 

70.0 

i  * 

68.8 

3 

73.9 

i  *  4 

68.0 

1  5 

66.3 

1  6 

57.8 

7 

50.8 

1  8 

43.8 

9 

42.6 

10 

30.6 

11 

25.0 

Midn’t 

32.4 

Mar.  21.  Mar.  22.  Mar.  23.  Mar.  26. 


36.4 

20.5 
2C.7 
21.1 
20.2 

21.6 
28.3 

34.6 

25.1 

30.0 

43.1 

48.6 

57.2 
60  8 
62.8 

63.5 
67.8 

64.7 

51.6 

58.8 

43.3 
43.3 

31.2 

31.3 


34.3 

29.4 

24.8 
30.1 
43.0 

47.8 
40.3 
[46.  5] 
[48.  9j 


63.  0* 


06.6 

68.6 

65.8 
65.  6* 

62.9 
59. 1* 
60.7 


67.2 
70.4 

73.6 

75.9 

73.1 

72.3 

69.1 

72.7 
71.6 

73.1 

72.4 

68.9 


Mar.  27.  Mar.  28.  Mar.  29.  Mar.  30.  Mar.  31.  Apr.  6.  Apr.  7.  Apr.  8.  Apr.  9.  i 


54.9 

58.4 


77.5 
76.0 
72.8 

73.5 


61.6 

63.6 

61.2 

55.8 

57.1 

57.5 


[69.  11 

71.4 

71.6 
74.9 

73.2 

70.7 

76.3 

71.5 
[72.01 
70.  5 

72.7 

73.1 
[67.71 
[67.31 

64.2 
[61.0] 

59.2 

60.6 
59.5 


52.9 

51.5 

49.3 

48.4 

40.3 

51.9 

56.4 

69.6 

69.8 

68.8 
70  1 

70.7 

74.5 

79.3 

77.9 

74.5 
80.2 
75. 1 

70.3 

60.5 

57.4 
59.0 

54.4 

51.9 


59.7 

59.0 

58.2 

63.0 

(64.2) 


.  44.0 

.  46.7 

.  49.2 

47.6 
48.3 


39.2 

83.2 

31.3 
43.6 


39.5  1 

.  58.2*  . . 

1  .  i 

. 1 

.  66.8*  .  . 

' 

1 

' . . i  71.fi  1 _ 

. ' .  74. 0 

i  52.2  1 

1 

!  1 

'  1 

.  70.9  77.1 

70.6 

72.8 

71.6 

67.7 
62.6 
50.1 
62.0 

53.9 

48.7 
48.4 

48.8 


75.6 

75.7 
73.6 

67.5 

69.6 

66.4 
62.2 

59.8 

44.8 

48.5 

50.6 


Hoar. 


Apr.  10.  Apr.  11.  Apr.  12.'Apr.  13.  Apr.  17.  Apr.  18.  Apr.  19.  Apr.  23.  Apr.  24. 


A.  M. 

1 

2 

8 

4 

5 

6 

7 

8 

9 
10 
11 

Noon 
P.  M. 

1 

2 

8 

4 

5 

6 

7 

8 
9 

10 
11 

Hidn't 


52.6 

59.1 

63.8* 

68.4 

73.2 

76.8 

76.2 

79.6 

77.8 

77.5 
75.4) 
76.2 
73.0 
7L7 

68.5 
70.0 

68.9 

58.5 
60.8 


56.9 
58.6 

57.5 
59.0 

59.5 

63.9 
59.0 

65.8 

73.3 

75.2 

77.8 

78.0 


'  65.8 
'  63.8 


65.8 


65.3 
65.5 
65  5 

64.3 


65.4* 

66.0 

72.8 


72.5 


74.8 
76. 1* 


71.7* 


74.8 


73.1 

73.6 


76.8 

78.1 

77.5 

78.2 
74.4* 


73.7 

74.5 

[76.8] 

78.8 

78.1 

77.2 

76.0 

75.6 

73.1 

74.8 

69.5 

67.6 

64.9 

62.7 

57.9 

61.2 

56.8 
54.4 


48.3 
52.8 

56.3 
60.1 
62.5 

61.4 
[56.  0] 

54.4* 


81.6 

83.8 

82.8 

83.5 

83.6 
79.3 

72.2 

65.2 

55.6 

48.1 

51.2 

48.3 
45.5 


Apr.  24. 

1  '  ' 

Apr.  25.  Apr.  26.  Apr.  27.  Apr.  28. 

Apr.  29. 

49.7 

42.8 

51.2 

43.5 

27.7 

2a8 

49.9 

42.8 

49.7 

8a5 

8a5 

27.7 

33.8 

42.1 

45.8 

32.1 

2ao 

[i»«i 

49.9 

42.0 

52.5 

24.8 

80.0 

ia6 

49.7 

44.2 

46.2 

81.7 

2a4 

24.1 

43.5 

47.9 

5L2 

37.1 

80.2 

80.5 

45.7 

[48.8] 

60.4 

89.4 

[27.2] 

82.5 

58.5 

58.6 

60.7 

54.4 

2ai 

8a9 

64.5 

63.6 

60.8 

64.1 

33.4 

8a2 

68.7 

61.6 

65  6 

60.4 

41.8 

2ai 

69.2 

67.4 

69.9 

62.4 

4A7 

37.2 

74.4 

68.9 

72.8 

55.7 

60.0 

46.6 

77.7 

67.4 

70.9 

53.6 

67.4 

4a9 

76.6 

69.6 

72.8 

64.0  I 

7a6 

57.8 

73.2 

67.6 

74.7 

67.0 

73.4 

57.8 

72.7 

71.0 

70.4 

64.8  j 

69.4 

56.2 

79.9 

68.5  j 

70.8 

60.2 

6a6 

52.6 

75.8 

63.4 

50.4 

50.6 

59.4 

419 

68.8 

59.3 

54.0 

4a5 

51.6 

411 

45.6 

60.5 

57.3 

41.1 

4L2 

45  2 

49  3 

49.2 

55.1 

42.0 

89.6 

52.1 

50.2 

4a  8 

8a2 

89.4 

40.0 

51.8 

40.4 

84.8 

4a6 

44.4 

49.4 

4L1 

81.8 

85.1 

. 1 

Values  marked  by  an  asterisk  (*)  are  omitted  in  the  discnssion  for  want  of  corresponding  observations  at  Monnt  Diablo. 

Values  Trithin  rectangular  brackets  are  interpolations  explained  further  on. 

The  short  hoiizontal  bars  include  periods  of  twenty-four  hours  or  multiples  thereof. 

The  causes  of  the  larger  interruptions  of  the  observations  were  the  following:  March  24  to  26,  Mount  Diablo  capped  by  clouds,  rain,  and 
■now-storms ;  April  1  to  6,  stormy  weather,  Mount  Diablo  in  clouds;  April  14  to  17,  heavy  rain  storms;  April  20  to  83,  rain  and  snow  stoma. 
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COMBINATION  OP  THE  PRECEDING  TABULAR  ZENITH  DISTANCES  TO  OBTAIN  A  HOMOGENEOUS 

SERIES  OF  HOURLY  MEAN  VALUES. 

Before  the  tabular  results  could  be  conveniently  submitted  to  combination  and  discussion,  which 
in  cousequence  of  the  breaks  and  irregular  distribution  of  the  observations  would  be  a  laborious 
task,  they  required  to  be  molded  into  a  systematic  series  of  hourly  values.  Such  a  series  must 
exhibit  the  diurnal  variation  in  Z  a*id  in  the  angle  of  refraction  as  smoothly  as  the  broken  record 
will  admit;  the  process,  however,  must  involve  nothing  arbitrary,  and  must  apply  alike  to  the  two 
stations.  Were  there  no  interruptions,  the  simple  hourly  means  during  the  whole  time  of  occupa. 
tion  would  give  the  series;  we  therefore  first  select  the  number  of  days  of  twenty-four  consecutive 
(hourly)  observations,  irrespective  of  the  hour  of  beginning;  of  such  there  are  twelve,  provided  we 
first  supply  by  interpolation  a  few  gaps  of  one  hour  each,  and  in  two  cases  of  two  consecutive 
hours.  These  interpolated  values  are  indicated  in  the  preceding  tables,  and  the  beginning  and  end. 
iiig  of  each  twenty-four  hour  period  is  shown  by  short  horizontal  bars.  For  interpolation  of  an  inter¬ 
mediate  hour  comparison  is  made  with  the  preceding,  and,  if  practicable,  also  with  the  following 
hour  throughout  the  series  and  the  mean  result  is  set  down ;  thus  to  illustrate  the  principle  let  it 
be  required  to  find  C  for  8  a.  m.,  March  23,  at  Mount  Diablo :  We  have  the  mean  dift’erence  for  the 
hours  7  and  8  from  twelve  days  equal  +  1".2,  hence  interpolated  value  11".2+  1".2=12".4;  simi. 
larly  mean  difference  for  hours  8  and  9  from  eleven  days  equal  +2".3,  hence  interpolated  value 
for  9  a.  m.,  14''. 7.  This  series  from  twelve  complete  days  is  called  the  mean  series,  and  the  next 
step  is  to  join  to  it  all  broken  series,  in  order  that  every  observation  may  be  represented  in  the 
final  values.  This  is  readily  done  by  referring  all  observations  (not  yet  used)  on  any  day  to  “  the 
mean  series,’’  by  comparing  the  respective  means  for  homologous  hours  and  applying  the  difter. 
ence  of  these  means  as  a  constant  to  every  observation  on  that  day  ;  thus  for  March  23,  the  mean 
of  the  fourteen  observed  values  (inclusive  of  the  two  in  brackets)  at  Mount  Diablo  is  19". 1,  the 
mean  for  the  same  hours  in  the  mean  series  is  3l".0,  hence  correction  to  each  of  the  5  values  on 
March  23,  between  1  and  7  p.  m.,  equals  +12".5.  The  referred  values  so  obtained  were  tabulated 
and  the  sums  and  means  were  taken  for  each  hour  throughout  the  record,  and  consequently 
include  the  unchanged  values  belonging  to  the  twelve  complete  days.  Tables  III  and  IV  contain 
the  mean  series,  the  number  n  of  days  of  observation  at  each  hour,  and  the  resulting  homogeneous 
series  for  the  two  stations. 

Table  III. — Ohservations  at  Mount  DiahlOj  California^  March  and  Aprils  1880. 

ReAulting  hourly  series  of  zenith  distances  Z  of  Martinez  East,  92°  43'  + tabular  seconds. 


Hour. 

12-day 
mean  ae¬ 
ries. 

n. 

n  day  ' 
resnlting ' 
series. 

' 

Hour. 

12  d.iy 
mean  se¬ 
ries. 

n. 

n  day 
resulting 
series.  i 

1 

A.H. 

„  : 

P.  M. 

ft  1 

1 

26.1 

16 

26.3 

1 

43.1 

20 

41.5  1 

2 

26.0 

16 

26.2 

2 

45.5 

19 

43.7  ' 

3 

23.6 

14 

23.8  1 

t 

45.5 

18 

43.0  ' 

4 

23.7 

15 

24.5  1 

4 

45.0 

18 

43.4  ! 

^  1 

25.1 

13 

2i.  3 

5 

42.7 

18 

40.3  1 

6 

27.7 

15 

27.7 

6 

36.1  1 

15 

35. 0  1 

7  1 

26.3  1 

If  ' 

26.8 

7  ' 

30.6  1 

17 

30. 8  1 

8  1 

27.4 

14  1 

28.2  1 

8 

29.5  ' 

16  1 

29.8  j 

0  ' 

29.3 

14  1 

80.2  , 

9 

28.3 

1 

29.0  1 

10 

33.2 

14  I 

33.5 

10 

27.8  1 

16  ! 

28.8  1 

11  , 

38.0 

16  1 

37.8  ; 

11  1 

25.8  ' 

16  1 

27.6  1 

Noon  i 

41.2 

19  1 

39.7  ; 

Midn’t 

25.7 

1 

16 

27.2  1 
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Table  IV. — Oh$ervation$  at  Martinez  East,  California, 

Resultiug  hourly  series  of  zeuith  distances  C  of  Mount  Diablo,  87^  26' -|- tabular  secoDdt. 


Hour. 

12-«la.v 

nii'nu  80- 

lUB. 

n. 

n  day 
resulting 
series. 

Hour. 

12day 
mean  se¬ 
ries. 

n. 

n  day 
resulting 
aeries. 

A.  u. 

II 

V.  M. 

- 

_ 

43.7 

16 

43.0 

1  1 

70.8 

20 

60.0 

2 

42.4  , 

16 

42.8 

2 

72.8 

10 

72.1 

3 

89.4 

14 

39.7 

3 

73.0 

18 

72.4 

4 

41.5 

15 

42.8 

4 

71.6 

18 

71.2 

5 

42.7  1 

13 

42.8 

5  1 

,  71.7 

1 

70.3 

«  1 

1  40  3 

15 

46.0 

6 

65.6 

, 

65.4 

7  ! 

47. 1 

17 

50.1 

60.2 

;  17 

50.8 

8  1 

64.  0 

14 

65.5  1 

8  ' 

65.0 

16 

56.2 

0  1 

56.  3  j 

57.2 

0 

51.3 

1 

6L7 

10 

58.7 

14 

59.2 

10 

50.2 

1 

40  3 

ll 

63.2  ' 

16 

j  63. 5 

11 

45.7 

16 

46.2 

Noon 

69.  3 

10 

66.0 

Midn't 

1 

44.8 

16 

46.0 

Diurnal  variation  in  the  angle  of  refraction, — In  order  to  exhibit  the  angle  of  refraction  at  an^ 
hour  we  need  to  know  the  true  zenith  distances  at  each  station  of  the  other;  these  we  find  by 
means  of  the  expressions : 


i(z'  +  z)=dOo  + 


2  p  sin  1" 


J  (y-.)=ta„  j  (l  -  [ 


where^?  -2;'=the  true  zenith  distances  in  case  of  no  refraction, 

h  i^'=the  heights  above  sea-level, of  the  lower  and  upper  stations  or  fcs=57“.01and&'=1173™.10 
«=:linear  distance  at  the  sea-level  between  the  two  stations,  log  «ss4.384901I 
p=: radius  of  curvature  to  the  earth’s  surface  for  the  middle  latitude  of  the  stations  and  for 
the  azimuth  of  the  line  of  junction. 

We  have  for  Clarke’s  spheroid  with  <^=37®  57'  and  £r=129o  16' 

log  p=6.804518 

hence  with  h  and  h'  as  given  by  the  spirit-level 

z'=92^  44'  33".89=true  zenith  distance  at  Mount  Diablo, 
zs=87  28  30  .99=true  zenith  distance  at  Martinez  East; 
hence  the  angles  of  refraction  A  z*  and  A  a?  or  the  difference  of  the  true  and  apparent  zenith  dis¬ 
tances,  become 

A  C'  at  Mount  Diablo, 

A  z  z=.z  —  C  at  Martinez  East 
The  numerical  values  are  given  in  Table  Y. 

Diurnal  variation  in  the  coeffleient  of  refraction. — For  the  computation  of  the  coefficient  of  re 
fraction  m  we  have  the  simple  expressions  for  the  upper  and  lower  station: 


A  2:' 


and  m= 


A2r 

T 


and  for  the  mean  coefficient 


fWo=0.5— 


C+C'~180 

2^- 


where  ^'=horizontal  distance  expressed  in  angular  value  or 


,=784"  .89 


p  siu  1" 

The  numerical  values  of  w',  tn,  wio  are  given  in  Table  V. 
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Resulting  differ  ence  of  height  of  the  two  stations  depending  on  the  measured  zenith  distances  and 
diurnal  variation  of  error  of  computed  height — The  difference  of  height  deducible  from  zenith  dis¬ 
tances  is  given  by 

AA=A'-;t=/,tani(:'-C) 

the  numerical  value  of  which  is  given  for  each  hour  in  Table  V. 

Table  V. — Diurnal  variations  in  the  angle  of  refraction^  in  the  coefficient  of  refraction  and  in  error  oj 

computed  difference  of  height. 


Aogle  of  refractioD. 

Difference 

Coefficient  of  refraction. 

A  A 

A  h 

—1116.09 

floor. 

AtMt.  D. 

At  M.  E. 
A 

in  angle 

ForMt  D. 
m' 

For  M.  E. 

»i 

Mean  WJo 

..K. 

ft 

67.6 

// 

107.1 

30.5 

.0861 

.  1364 

.1113 

Meters. 

1118.42 

Meters. 

2.33 

2 

67.7 

108.2 

40.5 

863 

.1378 

.  1120 

8.48 

2.  39 

8 

*70.1 

•111.3 

*41.2 

•893 

*.  1418 

*.  1155 

8.  51 

*2.42 

69.4 

108.2 

38.8 

884 

.1378 

.1131 

8.  37 

2.28  1 

5 

68.6 

108.2 

39.6 

874 

.  1378 

.  1126 

8.  42 

2.33 

0 

66.2 

104. 1 

37.9 

843 

.1326 

.  1085 

8.33 

2.24 

.7 

67.1 

100.  D 

33.8 

855 

.1286 

.1071 

8.  09 

2.  00 

8 

65.7 

95.5 

20.8 

837 

.  1217 

.  1027 

7.^5 

1.76 

9 

63.7 

93.8 

30.1 

812 

.  1195 

.  1003 

7.  87 

1.78  1 

10 

60.4 

91.8 

31.4 

770 

.1170 

.  0070 

7.  95 

L86  ! 

11 

1  56. 1 

87.5 

31.4 

715 

.1115 

.0915 

7.  95 

1.86  1 

1  Kood 

54.2 

84.1 

29.9 

601 

.1072 

.0881 

7.85 

i  1.76  ' 

1  r.  M. 

1 

52.4 

'  81. 1 

1 

28.7 

668 

.  1033 

.  0850  j 

1 

i 

1  7.78 

1.60  1 

2 

;  t50.2 

78.  9 

20.7 

1640 

!  . 1005 

1.0822 

1  7. 78  1 

1.  69 

»  i 

f  50.9 

50.5 

t78.6 

27.7 

1  649 

t.lOOl 

.0825 

7. 72  J 

1  j 

4 

79.  8 

20.3 

1  643 

.  1017 

1  . 0830 

!  7.83 

1.74  * 

5 

53.  6 

1  80.7 

27.1 

683 

.  1028 

'  .0855 

1  7. 69  ! 

1.60 

6 

1  58.0 

85.6 

t26.7 

750 

.  1091 

1  . 0020 

7. 07  j 

fl.58 

7  ■ 

63.1 

91.2 

1  28. 1 

804 

.1162 

.  0083 

7.  75 

1.66  1 

8  1 

64.1 

94.8 

30.7 

817 

.  1208 

.1012  ! 

'  7.90  1 

1  1.81  ' 

1  ®  ' 

64.9 

90.3 

34.4 

827 

i  .  1265 

.1046  1 

1  8. 12 

2.  03 

1  1®  - 

65.1 

101.7 

36.6 

829 

.1206 

.1063  1 

1  8. 25 

2.16  ' 

11 

66.3 

101.8 

38.5 

845 

.13.35 

'  .1090  1 

8.  36 

2.27  1 

Midn’t 

'  66.7 

'  104. 7  1 

38.0 

.0850 

.1334 

.1092  1 

8. 

2.  24 

i 

1. 

1  1 

1 

Mean . 

.0788 

j  .1211 

. louo  1 

1118.05  j 

1  1.96 

In  the  alK)vo  table  an  asterisk  (*)  indicates  a  maximum  and  a  dagger  (t)  a  minimum  value. 


\ 


\ 


[ 


i  ’ 


i.l!; 

1  ■ 

t : 


1 


1 


From  the  contents  of  this  table  we  arrive  at  the  following  conclusions:  First,  in  regard  to  the 
angle  ofrefraction.  This  angle,  for  all  hours  of  day  and  night,  is  larger  at  the  lower  station  than 
at  the  upper  station,  which  is  in  conformity  with  the  increased  density  of  the  air  at  the  lower 
station.  The  difference  is  a  maximum  at  3  o’clock  a.  ra.,  or  at  a  time  preceding  the  coldest  part 
of  the  day  by  one  or  two  hours,  and  the  difference  is  a  minimum  at  G  o’clock  p.  m.,  apparently 
following  the  warmest  part  of  the  day  by  three  or  four  hours.  The  diurnal  range  of  the  angle  of 
refraetion  is  less  at  the  upper  station  (19".9)  than  at  the  lower  station  (3:2".7).  The  same  laws 
necessarily  hold  with  respect  to  the  coefficient  of  refraction,  i.  c.,  at  the  lower  station  we  have  the 
greater  coefficient  and  greater  daily  range;  at  the  upper  station  the  smaller  amount  and  less 
variation.  Maximum  value  of  coefficient  about  3  a.  m.,  and  minimum  value  about  2:30  p.  m.,  closely 
approximating  to  the  epochs  of  the  diurnal  extremes  of  temperature.  At  Bodega  Head  and  Ross 
Mountain,  California,*  the  refraction  was  a  minimum  as  early  as  10  a.  m.,  and  for  the  greater 
number  of  hours  during  daylight  the  angle  of  refraction  was  larger  at  the  upper  station  than  at 
the  lower  one — facts  which  we  now  recognize  as  local  and  temporary  anomalies.  At  Ragged 

*  Coast  Sorvey  Beport  for  1876,  Appendix  Nor  16. 
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Mountaiu,*  Maine,  the  refraction  was  near  a  minimum  throughout  the  hours  10  a.  m.  to  3  p.  m., 
and  the  observations  (as  yet  unpublished)  at  Round  Top  aud  Jackson  Butte,  California,  give  a 
minimum  refraction  at  2:30  p.  m.  With  respect  to  the  computed  difference  of  height,  we  find  it 
too  great,  as  compared  with  the  true  ditference  given  by  the  spirit-level  for  all  hours  of  the  day 
and  night,  but  less  in  excess  during  the  day  (1.58  m.  at  6  p.  m.)  aud  more  during  the  night  hours 
(2.42  m.  at  3  a.  m.).  This  may  be  traced  to  the  erroneous  assumptions,  involved  in  the  formula, 
of  equal  angles  of  refraction  at  the  stations,  aud  of  considering  the  line  of  sight  as  part  of  an  arc 
of  a  circle  instead  of  assigning  to  it  a  shorter  radius  of  curvature  toward  the  lower  station,  where 
it  is  more  bent  thau  at  the  opposite  end.  The  hourly  excess  of  computed  over  true  height  follows 
the  same  law  as  the  hourly  excess  of  the  angle  of  refraction  at  the  lower  over  that  of  the  upper 
station. 

The  leading  numbers  of  Table  are  shown  graphically  on  accompanying  plate. 

For  further  discussion  of  our  data,  we  need  the  meteorological  observations  made  in  connec¬ 
tion  with  the  zenith  distances;  these  are  contained  in  the  following  pages: 

Meteorological  record  at  Mount  l}iablo,  March  and  April ^  1880. — The  barometer  used  was 
Green,  No.  1357 ;  its  cistern  was  in  the  same  horizontal  plane  as  the  copper  bolt  marking  the 
station.  On  several  occasions  the  instrument  had  to  be  taken  for  safety  to  a  shelter  feet  below 
the  mark,  for  which  the  corresponding  correction  is  — .004  inch.  Index  correction  from  March  21 
to  March  23,  inclusive,  — .003  inch.  During  the  stormy  days  of  the  24th  aud  25th  moisture  got 
into  the  cistern,  aud,  after  cleaning  the  instrument  on  the  2Gth,  the  index  correction  was  found  to 
be  +  .092  inch,  depending  on  comparisons  made  at  San  Francisco  after  the  return  of  the  part}'. 
There  is  no  reference  to  any  correction  to  readings  of  attached  thermometer.  The  two  ther¬ 
mometers,  Nos.  447  and  448,  are  said  to  have  no  index  correction;  one  of  these  was  used  for  dry, 
the  other  for  wet  bulb.  There  was  also  a  boiling  point  apparatus,  C.  S.  No.  3,  placed  2  meters 
below  the  station  mark.  All  the  meteorological  instruments  were  hung  in  a  wooden  box,  with 
sides  of  lattice  work,  roofed  in,  and  large  enough  for  au  observer  to  crawl  in  from  underneath. 
The  bulbs  of  the  thermometers  were  exposed  to  the  surface  radiation  within  the  open  structure 
The  wind  aud  state  of  the  atmosphere  were  noted. 

Meteorological  record  at  Martinez  Easty  March  and  Aprils  1880. — The  barometer  used  was 
Green  No.  2017  (of  Smithsonian  pattern);  when  taken  from  San  Francisco  it  had  an  index 
correction  of  +0.063  inch  as  compared  with  the  Signal  Service  barometer.  Its  cistern  was 
243  inches,  or  0.629  meter  below  the  axis  of  the  vertical  circle,  hence  0.77  meter  above  station 
mark,  and  its  reduction  is  +  .003  inch.  There  is  no  information  respecting  index  corrections  to  any 
of  the  thermometers  at  this  place.  The  wet  aud  dry  bulb  thermometers,  by  J.  Green,  were  placed 
in  the  north-northwest  side  of  the  observatory  and  protected  as  far  as  practicable  from  the  effects 
of  radiation.  They  were  read  from  the  inside  through  a  pane  of  glass,  w  hich,  in  case  of  little  or 
no  wind,  was  moved  aside  to  permit  circulation  of  air.  The  boiling-water  thermometer.  No.  16917, 
b}^  J.  Green,  was  placed  in  the  north-northwest  corner  of  the  observatory,  with  its  bulb  26^ 
inches  below  the  axis  of  the  vertical  circle.  A  solar  radiation  thermometer  was  placed  in  a  box 
south  of  the  observatory  and  2J  feet  above  ground;  a  minimum  thermometer  was  on  the  north 
side  of  the  building,  6  inches  above  the  surface  of  the  ground. 

Tables  VI  and  YII  contain  the  results  of  all  observations  made  for  atmospheric  pressure; 
Tables  VIII  aud  IX  the  results  of  all  observations  made  for  atmospheric  temperature,  and  Tables 
X  and  XI  the  record  for  atmospheric  moisture. 


*  Coast  Survey  Report  for  1876,  Appendix  No.  17. 
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Table  VI. — Atmospheric  pressure  observed  at  Mount  Diablo,  March  and  April,  1880. 

Mercurial  colnmn  reduced  to  temperature  0°  C. ;  correctioua  for  index  error  and  reduction  to  station  mark  are  applied.  The  observations 
were  generally  token  about  ten  minutes  after  the  full  hour.  The  short  horizontal  bars  indicate  the  same  i)erlods  of  twenty-four 
hours  or  multiples  thereof  as  explained  in  correction  with  the  observations  of  the  zenith  distances.  Yalues  in  parenthesis  are 
interpolated. 

25  inches  -f  tabular  quantity. 


Hour. 

Mar.  21. 

Mar.  22. 

Mar.  23. 

Mar.  26. 

Mar.  27. 

Mar.  28. 

Mar.  29. 

Mar.  30. 

Mar.  31. 

Apr.  6. 

Apr.  7. 

Apr.  8. 

Apr.  9. 

A.  M. 

1 

1.200 

1.034 

1.278 

1. 215 

L214 

L257 

1.285 

2 

1. 197 

L016 

L263 

1. 211 

L221 

L256 

1.239 

3 

1. 190 

1.009 

1.209 

1. 201 

1.267 

L231 

4 

L184 

1.000 

1.204 

L201 

L269 

L219 

5 

1.182 

1.006 

1.200 

(1.202) 

1.272 

1.207 

6 

L179 

1.007 

1. 198 

1. 219 

L196 

7 

L175 

L006 

L211 

1.233 

8 

L188 

(1. 012) 

1. 217 

1.249 

9 

1. 184 

(0. 998) 

L220 

L257 

10 

1.208 

1.101 

1.225 

L279 

1.293 

11 

1.288 

1.184 

1.225 

1. 276 

L284 

L175 

Moon 

1.288 

1.175 

1. 113 

1.225 

1. 279 

L291 

1.166 

r.  M. 

1 

1.262 

1.148 

0.984 

1.079 

1. 212 

1.269 

1.264 

1.278 

2 

L247 

1.129 

0. 966 

1. 102 

1.209 

1. 261 

L246 

1.265 

8 

L236 

L120 

0.965 

1.090 

1. 232 

1.257 

1.281 

1.247 

4 

1.244 

1.101 

0.045 

1.083 

1. 210 

1.262 

1.228 

1.236 

6 

1.235 

1. 087 

0.927 

1.084 

1.207 

1.255 

1.233 

L231 

6 

1.230 

1.092 

0.012 

1. 211 

1.246 

1.236 

L233 

7 

1.225 

1.079 

0.012 

1.324 

(1. 212) 

1.234 

1. 245 

1.230 

8 

1.228 

1. 076 

0.916 

1.317 

L213 

L232 

1.292 

1.253 

1.240 

9 

1.220 

L069 

1. 321 

1. 217 

1.225 

1.264 

1.244 

10 

1.224 

1.067 

1.317 

1. 210 

1.225 

1.267 

1.245 

11 

1. 218 

1.060 

1.309 

1.209 

1.224 

1.263 

L247 

Midn’t 

L213 

1.043 

1. 300 

1. 212 

1.220 

L262 

L243 

Hour. 

Apr.  10. 

Apr.  11. 

Apr.  12. 

Apr.  13. 

Apr.  17. 

Apr.  18. 

Apr.  19. 

Apr.  23. 

Apr.  24. 

Apr.  25. 

Apr.  26. 

Apr.  27. 

Apr.  28. 

Apr.  29. 

A.  K. 

1 

1. 246 

1. 130 

L178 

1.246 

L191 

1. 196 

1.176 

L120 

1.140 

2 

1.243 

L120 

1. 172 

L241 

1.177 

L193 

1. 163 

L124 

L186 

8 

L248 

. 

L184 

L282 

1.174 

1. 182 

L159 

1. 180 

(L150) 

4 

1.255 

L186 

L744 

1.229 

1. 170 

L179 

L163 

L188 

L140 

5 

L256 

L164 

L225 

L  172 

L188 

L146 

L181 

L128 

6 

1.201 

1.264 

L113 

1. 170 

L238 

L176 

(L204) 

1.158 

1. 138 

L141 

7 

L216 

1.268 

1. 116 

0.937 

LIM 

1. 158 

1. 249 

(1.183) 

L211 

1. 157 

L147 

L154 

8 

1.267 

1.  Ill 

1. 144 

1.263 

1.200 

1. 216 

1. 158 

L150 

L164 

9 

1.238 

1.270 

(U71) 

L264 

1.200 

1. 216 

1. 170 

L166 

L177 

10 

L263 

1.265 

LJ94 

1. 276 

1.211 

1.229 

L174 

1. 174 

L181 

11 

L258 

L267 

1. 129 

LOU 

1.205 

L276 

L215 

(1.227) 

1. 176 

L177 

1.193 

Noon 

L257 

L258 

1.103 

L013 

L213 

1. 275 

1. 270 

1.212 

L225 

L177 

1.172 

1.203 

r.  K. 

1 

L245 

1.079 

1.001 

1. 214 

1.262 

1.260 

L214 

L228 

1.177 

1.174 

L191 

2 

1.242 

1. 010 

1. 218 

1.263 

L262 

1.209 

1.226 

1. 169 

1.166 

L186 

3 

1.280 

1. 149 

1.222 

1.268 

L244 

1.200 

1.213 

L150 

L157 

1.183 

4 

1.283 

^  L147 

1.219 

L265 

1.235 

1.200 

1.207 

1. 159 

1.140 

L181 

5 

1.228 

1.126 

1. 210 

1.262 

1.225 

1. 192 

1.199 

1.148 

L186 

L170 

6 

L225 

1.209 

1.268 

L219 

L182 

1.102 

1. 187 

1. 138 

Lin 

7 

L224 

i 

1. 216 

L282 

L223 

1. 185 

1. 197 

1. 141 

L152 

1. 169 

8 

1.235 

1.298 

1.287 

L227 

1.108 

1.190 

L154 

1.162 

L185 

9 

L239 

1.161 

1. 228 

1.292 

1.225 

L204 

L215 

1.157 

1. 168 

10 

L237 

1. 150 

L211 

L278 

1.220 

L206 

1. 198 

L147 

L166 

11 

L244 

L145 

1.206 

L278 

L213 

1.204 

L193 

L148 

L174 

Midn’t 

L252 

L185 

1.188 

1 

L267 

1.206 

1.208 

1.188 

L147 

L167 

The  following  additional  observations  were  made:  April  4^  9  a.  m.,  1.222;  10  a.  m.,  1.229  and 
April  5,  noon,  1.157. 

St  Bxt  29—^ — 38 
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Table  VII. — Atmospheric  pressure  observed  at  Martinez  Easty  March  and  Aprily  1880. 

Mercurial  colamn  redncftd  to  t4*mperature  0^ ;  corrections  for  index  error  and  reduction  to  station  mark  are  applied.  The  obaerratioDa 
were  made  on  the  average  about  tivo  minutes  past  the  full  hour.  Some  observations  taken  on  March  24  and  March  25  are  not  tabulated 
for  want  of  correeponding  observations  at  Mount  Diablo.  Values  in  parenthesis  are  interiiolated. 

29  inches  +  tabular  quantity. 

i  ^  ^  ^  i  i  j  ( 

ar.  21.  Mar.  22.  Mar.  23.  Mar.  26.^Mar.  27.  j  Mar.  28.  Mar.  29.  Mar.  30.  Mar.  31.  Apr.  6.  Apr.  7.  Apr.  8.  Apr.  9l 


1. 085  .  1. 056 

1.069  . . .  1.052 

1. 051  .  L  045 

L022  .  1.050 


(rro) 

.  L042 

.  L053 

.  L067 


1. 027  .  0. 923 

1  on  .  0.926 

1. 005  .  0. 922 

0.979  . 0.921 

0. 980  .  0. 921 


1.086  0.994  .  0.904 

1. 098  0. 992  . 

L  no  0. 991  . 

LllO  .  0.952 


L068  1.113  . .  0.987 

1.059  L103  . 1 .  L016  I  0.965  1 

1.057  1.096  1 . 1 .  0.992  I  0.947  1 


L182  .  0.887  L055 

L156  .  0.862  1.046 

1.186  .  0.864  1.026 

L131  .  0.891  1.014 

1.143  .  0.891  1.027 

1.137  .  a  907  1.038 

L130  .  (1.042) 

1.122  .  0.898  1.045 

1.138  .  0.899  1.055 

1.123  .  0.928  1.048 

L 109  .  1. 065 

L  095  .  1. 048 


1.085  .  0.976 

1. 071  .  0. 948 

L  053  .  0. 920 

1.  050  .  0. 903 

L057  .  0.908 

1.064  .  0.922 

1.082  .  L035  0.922 

1.039  .  L039  0.918 

1.050  .  1.041  0.926 

L047  .  L049  0.939 

1.039  .  0.942 

1.032  .  0.944 


Hour. 

Apr.  10. 

A.  M. 

1 

3 

8 

4 

6 

6 

0.972 

7 

0.978 

8 

a997 

9 

0.972 

10 

LOlO 

11 

(1. 010) 

Noon 

L009 

F.  M. 

1 

(L004) 

2 

1.002 

8 

0.984 

4 

0.981 

6 

0.986 

6 

0.991 

7 

0.989 

8 

0.996 

9 

L005 

10 

1.021 

U 

L022 

Midn’t 

L022 

pr.  10.  Apr.  11.  Apr.  12.  Apr.  13.  Apr.  17.  Apr.  18.'Apr.  lO.Apr.  23.'Apr.  24.' Apr.  25.lApr.  26.  Apr.  27.  Apr. 28.' Ap*. 29. 


0. 874  0r932 

0. 837  0. 938 

0. 861  0.  937 

0.  817  0. 934 


.  0.991  LOlO 

.  0.986  L019 

. .  1.000  1.015 

.  0.957  1.004 

. .  0.964  1.006 

0.968  0.971  1.038  1.017 

0.959  (0. 959)  1. 062  1. 020 

0. 964  0. 970  1. 041  1. 020 

0.991  .  1.076  1.039 

1.014  .  1.074  1.019 

1.011  .  1.078  1.036 

1.005  .  L066  0.988 

1.027  .  1.046  0.994 

1.007  .  L035  0.967 

L021  .  1.032  0.947 

1.018  .  0.997  0.929 

1.018  .  0.999  0.934 

1.024  .  LOOl  0.921 

0.995  .  1.010  0.937 

L056  .  1.028  0.925 

1.0»  .  1.033  0.927 

L029  .  L029  0.928 

LOlO  .  L033  0.928 

1.013  .  LOOS  0.932 
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Table  IX. — Atmospheric  temperature  observed  at  Martini  East,  March  and  April,  1880. 

The  tabalar  valuee  are  expressed  in  degrees  of  Fahrenheit’s  scale.  Ko  correction  is  required.  Values  in  parenthesis  are  interpolated 

Observations  on  March  24  and  25,  and  on  April  4  and  22  not  tnbnlated. 


Hour. 

Apr.  10. 

Apr.  11. 

Apr.  12. 

Apr.  13. 

Apr.  17. 

Apr.  18. 

Apr.  19. 

Apr.  23. 

Apr.  24. 

Apr.  25. 

Apr.  26. 

Apr.  27. 

Apr.  28. 

Apr.  29. 

▲.  M. 

o 

o 

O 

0 

o 

o 

0 

o 

0 

o 

0 

0 

0 

1 

46.7 

48.5 

43.9 

41. 1 

49.8 

45Ji 

46.J 

4iL6 

49*8 

51*1 

2 

46.0 

49.1 

43.6 

41.9 

47.8 

45w8 

4<L8 

49.2 

49*8 

60.0 

3 

46.5 

48.6 

41.8 

42.3 

47.8 

4a  3 

45JJ 

48.A 

48*4 

49*3 

4 

47.2 

49.8 

41.8 

43.3 

45.9 

44.8 

46^ 

46Jf 

46*3 

49*3 

5 

48.2 

60.5 

42.4 

45.1 

46.3 

4a  5 

45^ 

47J7 

45J7 

49*3 

6 

43.8 

48.8 

49.6 

42.5 

44.7 

42.3 

47.1 

46.5 

47J2 

4a  3 

47.0 

4a  4 

7 

47.2 

60.0 

51.8 

44.9 

42.8 

42.4 

(45.  0) 

45.8 

6L2 

49.9 

51.4 

60.8 

49.2 

62.2 

8 

48.4 

52.3 

62.7 

4ao  • 

44.0 

44.8 

4a  6 

47.3 

63.8 

53.4 

55.1 

52.7 

6L7 

53.9 

0 

62J 

66.0 

53.9 

50.0 

46.0 

49.5 

55.5 

55.  6 

55^ 

KK  9 

5a  1 

65*3 

19 

63J7 

57.6 

56.4 

51.4 

47.A 

52.0 

69.7 

59.1 

66J, 

67*5 

5A8 

67*6 

U 

54.4 

59.3 

57.1 

'52.2 

49.9 

49.6 

54.0 

60.9 

60.2 

58.2 

00.3 

6L2 

59.3 

Hoon 

67.2 

65.3 

58.9 

52.9 

52.7 

61.6 

66.2 

62.5 

60.6 

60.9 

64.2 

67.3 

6a6 

P.  M. 

1 

57.6 

62.4 

59.2 

55.2 

60.1 

55.2 

5a6 

65.8 

64.1 

63.2 

6a3 

70.7 

64.9 

2 

B8.9 

62.5 

55.6 

54.7 

48.4 

56.3 

60.4 

68.7 

6ao 

65.2 

eai 

7a  1 

66.1 

3 

60.2 

61.9 

51.6 

54.0 

49.7 

57.1 

61.0 

67.2 

65.7 

65.9 

66.3 

74.8 

66.8 

4 

58.9 

65.4 

50.0 

54.8 

4ao 

55.8 

60.1 

66.7 

59.8 

67.9 

65.2 

74.3 

67.4 

5 

56. 3 

61. 7 

50.0 

51.9 

61. 1 

60.0 

6a2 

61.2 

6a2 

63.9 

74.6 

64.0 

3 

52.9 

56.0 

49.0 

50.8 

4a  4 

5?.  0 

67.7 

57.7 

61.9 

6L3 

67.6 

60.0 

7 

50.0 

51. 6 

4a  2 

46. 1 

53.6 

62.3 

52.7 

57.5 

59.2 

69.9 

6a9 

g 

48.2 

60. 8 

45.3 

47.3 

45.0 

51.7 

50.9 

50.  8 

57.0 

66.3 

67.0 

51.8 

9 

47.4 

49.2 

45.3 

47.3 

44.3 

62.7 

50.8 

49.4 

66.6 

54.5 

5a5 

51.3 

10 

47.7 

48,7 

44.6 

42.7 

49.8 

4a  2 

49.4 

53.8 

5ao 

64.6 

11 

4A6 

48.1 

44.1 

41.6 

49.7 

46.6 

47.8 

61.7 

51.0 

5a6 

Midn’t 

46.8 

48.3 

43.4 

39.7 

4a5 

1 

46.5 

48.0 

60.4 

60.6 

62.4 
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Table  X.— Observations  for  atMospherio  humidity  at  Mount  Diablo,  March  and  April,  18£0. 

Readings  of  wet*biilb  thermometer  in  degrees  of  Fahrenheit.  No  correction  required.  Values  in  parenthesis  are  interpolated. 


Hour. 

ICar.21. 

^r.22. 

Mar.  23. 

Mar.  26. 

Mar.  27. 

Mar. 

Mar.  29. 

Mar.  30. 

Mar.  31. 

Apr.O. 

Apr.  7. 

Apr.  8. 

Apr.  9. 

A.  M. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1 

80.8 

88.5 

80.4 

25.0 

27.5 

47.5 

41J) 

3 

88.2 

88.0 

30.5 

25.8 

25.8 

45.3 

afl.8 

8 

88.2 

88.5 

24.3 

32.2 

44.7 

4LJi 

4 

88.5 

37.0 

23.8 

31.9 

45.5 

42.^ 

5 

88.2 

87.0 

24.0 

(33. 2) 

4a3 

4L5 

6 

89.0 

80.0 

24.8 

SSTR 

25.5 

. 

49.4 

7 

44.4 

88.5 

25.0 

26.5 

27.6 

8 

40.7 

(88.6) 

27.0 

28.0 

31.0 

39.8 

0 

48.8 

(88.4) 

28.5 

30.6 

32.0 

38.5 

10 

an 

49.8 

30.0 

32.0 

32.4 

40.5 

416 

11 

44.7 

48.4 

31.5 

81.8 

87.8 

47.9 

418 

Noon 

47.5 

48.7 

84.0 

32.0 

82.3 

89.5 

43.0 

416 

47.0 

r.M. 

1 

40.8 

50.0 

88.1 

82.0 

32.0 

32.1 

8a9 

65.0 

67.4 

2 

4&0 

60.0 

89.8 

32.0 

82.9 

32.1 

3ao 

53.9 

49.9 

8 

45w7 

47.7 

80.8 

34.0 

^  84.8 

82.8 

8a8 

52.0 

6L8 

4 

43.0 

49.0 

87.8 

83.8 

32.1 

82.2 

30.6 

55.9 

54.0 

6 

41.8 

40.0 

80.4 

82.0 

30.9 

81.8 

31.5 

518 

50.3 

8 

89.4 

48.2 

30.5 

30.0 

31.9 

47.0 

50.0 

7 

88.9 

42.0 

87.0 

32.0 

29.0 

3a  1 

41.4 

60.3 

8 

sas 

4L3 

34.0 

31.1 

2a  0 

27.0 

410 

49.6 

9 

88.2 

41.9 

30.9 

27.8 

2ao 

415 

419 

10 

87.8  1 

41.0 

30.9 

26.5 

27.9 

4L6 

49.0 

11 

80.9 

40.0 

30.9 

2a  5 

2ai 

43.0 

49.0 

Hidn't 

80.8 

40.2 

80.9 

27.2 

2a9 

4ao 

44.2 

1 
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Table  'K1.^0hservation9  for  atmospheric  humidity  at  Martinez  East,  March  and  Aprils  1880. 

Readings  of  wet-bolb  thermometer  in  degrees  of  Fahrenheit.  No  correction  required.  Talnes  in  parenthetis  are  interpolated. 


Hoar. 

Apr.  10. 

Apr.  11. 

Apr.  12. 

Apr.  13. 

Apr.  17. 

Apr.  18. 

Apr.  10. 

Apr.  23. 

Apr.  24. 

Apr.  25. 

Apr.  26. 

Apr.  27. 

Apr.  28. 

Apr.  29. 

A.M. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0 

o 

o 

1 

45.8 

43.4 

41.4 

30.6 

47  5 

44J> 

45.2 

4a7 

49.5 

6a8 

2 

45.3 

45.3 

41.3 

40.3 

47  4 

44.6 

45.4 

4a7 

48.8 

50.0 

8 

45.4 

46.7 

40.0 

41.1 

47^ 

44.4 

44.4 

47.8 

4a2 

49.8 

4 

46.0 

47.3 

40.6 

41.9 

44J) 

43.9 

45.2 

46.6 

46w3 

40.8 

5 

46.7 

47.8 

41.0 

42.0 

44.2 

44.8 

44.6 

46.9 

45.5 

4a6 

6 

42.8 

46.0 

46.8 

41.0 

41.6 

42.2 

45.4 

45.0 

46.0 

47.8 

46.8 

4a9 

7 

46.8 

48.4 

48.5 

42.7 

40.6 

40.2 

(41.8) 

43.7 

49.8 

47.8 

49.6 

60.1 

40.2 

5L8 

8 

47.7 

51.4 

48.0 

44.0 

40.7 

41.8 

42.0 

45.8 

50.8 

50.6 

51.0 

51.6 

56.0 

53.2 

9 

40.9 

61.7 

49.0 

45.4 

41.6 

47.0 

52.0 

51.4 

52.3 

53.5 

5L7 

54.8 

10 

50.0 

52.7 

51.4 

48.7 

42.3 

48.3 

52.0 

54.2 

58.6 

54.9 

54.0 

55.5 

11 

51.4 

53.8 

51.4 

48.9 

44.0 

42.4 

49.8 

53.9 

54.0 

55.7 

66.0 

5ao 

67.2 

Noon 

52.7 

58.3 

52.2 

48.6 

46.2 

44.9 

51.5 

55.8 

54.7 

57.0 

50.4 

62.2 

50.8 

P.  M. 

1 

53.4 

56.3 

52.4 

49.0 

45.0 

48.8 

52.6 

64.4 

57.6 

5a8 

58.1 

61.0 

60.2 

2 

53.4 

57.3 

50.8 

48.8 

44.7 

48.9 

53.2 

67.8 

57.8 

59.8 

50.1 

64.1 

60.6 

3 

54.3 

56.5 

40.8 

48.5 

45.7 

49.4 

53.4 

57.0 

5a9 

59.7 

60.2 

61.7 

60.8 

4 

53.2 

58.2 

47.5 

47.3 

44.3 

1  47.8 

53.6 

56.8 

54.5 

00.8 

60.2 

6L6 

61.2 

5 

51.7  i 

55.3 

45.0 

45.0 

44.3 

53.2 

53.7 

55.0 

59.0 

58.6 

6L2 

50.8 

6 

40.3 

53.0 

44.0 

45. 4 

44.7 

52.  5 

52.7 

52.7 

57.0 

68.3 

62.2 

56.6 

7 

46.  8 

47.7 

44.3 

42.  0 

48.7 

40.3 

48.  6 

53.5 

55.6 

57.2 

519 

8 

45.  8 

46.8 

42.0 

44.3 

41. 1 

47.6 

48.  5 

47.6 

52.0 

54.0 

54.8 

50.4 

0 

45.  5 

46.  3 

42.4 

44.  3 

40.2 

47.8 

47.5 

46.8 

50.8 

53.3 

53.9 

49.4 

10 

45.2 

45.3 

42. 1 

40.2 

4a  2 

46.7 

47.3 

51.3 

52.0 

53.4 

]1 

44.  8 

44.4 

41.  5 

1 

30.7 

47.4 

45.0 

46.2 

51.3 

50.3 

52.9 

Midn’t 

45.8 

43.6 

41.2 

38.3 

46.8 

45.3 

45.9 

49.5 

50.1 

51.8 

. 

Combination  of  the  meteorological  data  to  obtain  a  homogeneous  series  of  hourly  mean  values. — ^The 
combioation  of  the  broken  record  of  observations  into  a  systematic  series  of  results  has  been 
effected  precisely  in  the  same  way  as  was  followed  in  the  case  of  the  zenith  distances,  in  order 
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that  we  may  secure  a  strictly  comparable  and  simultaneous  set  of  data  for  analysis  and  discussion. 
An  additional  reduction  had  to  be  supplied,  i.  e.,  for  the  full  hour,  the  observations  at  Mount 
Diablo  being  about  ten  minutes  and  those  at  Martinez  East  about  five  minutes  late. 

Table  XII. — Observations  at  Mount  Diablo^  California^  March  and  Aprt7, 1880. 


Resulting  hourly  series  of  atmospheric  pressure  (P'). 


Hour. 

12-dfty 
mean  ee- 
zioe. 

n. 

n  day 
resulting 
seriee. 

Hednodd 

to 

full  hour. 

P'. 

Hour. 

12-day 
mean  se¬ 
ries. 

n. 

n  day 
resulting 
series. 

Reduced 

to 

full  hour. 

A.1C.* 

Jnehet. 

Inehet. 

Inches. 

met^s. 

1 

F.H. 

Inches. 

Inches. 

Inches. 

MiUi- 

meters. 

1 

20.181 

10 

20.180 

26.186 

065.12 

1 

20.223 

20 

20.218 

26.219 

605.96 

2 

.174 

10 

.180 

.181 

5.00 

2 

.217 

19 

.215 

.215 

5.80 

3 

.172 

14 

.178 

.178 

4.92 

8 

.212 

18 

.207 

.208 

5.68 

4 

.168 

15 

.177 

.177 

4.00 

4 

.207 

18 

.204 

.204 

5.58 

5 

.107 

13 

.171 

.172 

4.77 

5 

.198 

18 

.193 

.195 

5.80 

6 

.174 

15 

.173 

.173 

4  79 

6 

.195 

15 

.194 

.194 

5.83 

7 

.179 

17 

.175 

.176 

484 

7 

.198 

17 

.102 

.192 

5.28 

8 

.180 

14 

.185 

.183 

5.05 

8 

.203 

10 

.202 

.200 

5.48  ^ 

9 

.188 

14 

.196 

.194 

5.83 

9 

.206 

16 

.200 

.200 

6.48  * 

10 

.225 

14 

.225 

.220 

5.99 

10 

.199 

16 

.194 

.195 

5.35 

11 

.225 

16 

.227 

.227 

0,17 

11 

.198 

16 

.191 

.191 

5.25 

Roon 

.231 

19 

.225 

.225 

6.11 

Midn’t 

.192 

16 

.180 

.187 

5.15 

Table  XIII. — Observations  at  Martinez  Hast 


Resulting  hourly  series  of  atmospheric  pressure  (P). 


ITour. 

12^y 
mean  se¬ 
ries. 

n. 

n  day 
resulting 
aeries. 

Beduoed 

to 

full  hour; 

P. 

Hour. 

12-day 
mean  se¬ 
ries. 

n. 

n  day 
resulting 
series. 

Reduced 

to 

fhll  hour. 

P. 

Inches, 

Inches. 

Inches. 

MiUu 

meters. 

P.  M. 

Inches. 

Inches. 

Inches. 

MiOi- 

meters. 

29.931 

10 

29.939 

29.938 

760.43 

1 

29.968 

20 

29.060 

29.900 

760.98 

.923 

10 

.931 

.931 

0.25 

2 

.051 

10 

.945 

.040 

0.03 

.922 

14 

.920 

.926 

0.12 

8 

.930 

18 

.030 

0.22 

.915 

15 

.923 

.923 

0.04 

4 

.925 

18 

.021 

.922 

760.02 

5 

.923 

13 

.920 

.926 

0.12 

5 

.024 

18 

.919 

.019  1 

759.94 

6 

.942 

15 

.930 

.935 

0.35 

0 

.930 

15 

.022 

.922 

760.02 

7 

.944 

17 

.938 

.938 

0.43 

7 

.928 

17 

.022 

.922 

0.02 

8 

.940 

14 

.944 

.944 

0.58 

8 

.934 

16 

.927 

.027 

0.15 

9 

.950 

14 

.954 

.958 

0.81 

9 

.042 

16 

.034 

.033 

0.80 

10 

.977 

14 

.970 

.974 

1.34 

10 

.042 

16 

.938 

.988 

0.48 

11 

.970 

10 

.972 

.972 

1.29 

U 

.943 

10 

.941 

.041 

0.50 

Koon 

.978 

19 

.900 

1  .961 

1. 01 

Hidn*t 

.936 

16 

.931 

.082 

0.27 

Table  XIV. — Observations  at  Mount  Diablo^  California^  March  and  ApnZ,  1880. 


ResnUing  hourly  series  of  atmospheric  temperature  (T)* 


U^y 

Uiea&M- 

n. 

nday 

resulting 

series. 

Reduced 
to  full 
hour. 

T^ 

Hour. 

12-day 
mean  se¬ 
riee. 

n. 

n  day 
resulting 
scries. 

Reduced 
to  full 
hour. 

T'. 

A.TL. 

OF. 

OJP. 

OF. 

®  0. 

F.  M. 

OF. 

OF. 

OF. 

0  0. 

40.10 

10 

48.19 

43.23 

+6.2A 

1 

20 

51.28 

51.27 

+10.70 

40.^ 

10 

48.29 

48.27 

6.26 

2 

51.07 

19 

50.65 

50. 75 

10. 42 

40.U 

14 

48.05 

43.09 

0.17 

8 

50.93 

18 

50.21 

50.28 

10. 16 

4 

4IL60 

15 

42.07 

42.73 

5.06 

4 

49.40 

18 

49.44 

49.57 

9.75 

i 

4Z41J 

10 

42.41 

42.45 

5.80 

5 

47. 35 

18 

47.03 

49.43 

&58 

4IL00 

15 

42.98 

42.84 

0.02 

0 

45.27 

15 

45.50 

45.75 

7.04 

48100 

17 

45.14 

44.77 

7.09 

7 

44. 03 

17 

44.28 

44.48 

0.98 

‘A’ 

4fMI 

14 

47.50 

47.18 

8.43 

8 

16 

43.81 

43.88 

0.01 

oaoo 

14 

49.51 

49.19 

9.50 

9 

43.20 

16 

43.50 

48.00 

0.44 

OLIO. 

14 

51.07 

5L81 

10.72 

10 

43.03 

16 

48.25 

48.80 

0.88 

■  ■H.0O-. 

08.54 

52.40 

11.38 

U 

43.07 

10 

48.00 

48.54 

0141 

mn 

10 

5L20 

51.42 

10.80 

Hidn’t 

43.58 

16 

43.44 

48.47 

0.87 
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Table  XV. — Observationt  at  Martinez  East,  California. 
Resulting  hourly  series  of  atmospheric  temperature  (T). 


Hour. 

12-day 
mean  se¬ 
ries. 

n. 

n  day 
resulting 
series. 

Reduced 
to  full 
hour. 

T. 

Hour. 

12-day 
mean  se¬ 
ries. 

n. 

n  day 

resulting 

series. 

Reduced 

tofhU 

hour. 

T. 

A.  M. 

OF. 

OF. 

OF. 

o  0. 

P.  M. 

OF. 

OF. 

OF. 

o  O. 

1 

46.37 

16 

46.07 

46.16 

4-7.86 

1 

60.50 

20 

60.92 

59.76 

4-15.43 

2 

45. 70 

16 

45.68 

45.71 

7.  62 

2 

62.32 

19 

61.52 

6L30 

16.33 

3 

45.40 

14 

45.29 

45.32 

7. 40 

3 

63.53 

18 

62.74 

62.64 

17.08 

4 

44.85 

15 

44.95 

44.08 

7. 21 

4 

62.15 

18 

6L80 

61.88 

16.60 

5 

45.13 

13 

44.09 

44.90 

7. 21 

*6 

60.33 

18 

59.71 

59.88 

16.49 

6 

45.02 

15 

45.60 

45.55 

7.53 

6 

56.60 

15 

66.61 

56.87 

18.81 

7 

47.40 

17 

48.00 

47.80 

8.78 

7 

52.88 

17 

62.80 

58.20 

11.78 

8 

49.60 

14 

49.74 

49.60 

9.78 

8 

51.05 

16 

51.20 

5L42 

10.70 

9 

51.22 

14 

51.60 

51.45 

10.80 

0 

49.07 

16 

60.24 

50.83 

iai8 

10 

53.33 

14 

53. 61 

53.44 

11.  91 

10 

48.57 

16 

48.63 

48.76 

9.81 

11 

55.65 

16 

56.04 

55.84 

13.25 

11 

47.53 

16 

47.58 

47.67 

a  70 

Koon 

57.93 

19 

57.96 

57.80 

14.33 

Midn't 

46.73 

16 

47.00 

47.05 

a86 

Table  XVI. — Observations  at  Mount  BiablOy  Cali/omiay  March  and  Aprily  1880. 
Resulting  hourly  series  for  atmospheric  humidity,  temperature  of  wet  bulb  (t^). 


Hour. 

12-day 
mean  se¬ 
ries. 

n. 

n  day 
resulting 
series. 

Reduced 
to  full 
hour. 

1 

V. 

Hour. 

12-day 
mean  se¬ 
ries. 

n. 

n  day 
resulting 
series. 

Reduced 
to  fhU 
hour. 

V. 

A.  M. 

o  F. 

OF. 

OF. 

o  0. 

P.  M. 

OF. 

OF. 

OF. 

o  0. 

1 

86.48 

16 

36.48 

36.43 

+2.46 

1 

44.32 

20 

44  01 

43.07 

+  465 

2 

36.25 

16 

36.05 

36. 12 

2.29 

2 

43.90 

10 

43.42 

48.52 

6.40 

8 

86.12 

14 

36.00 

86.01 

2.23 

8 

48.00 

18 

43.11 

48.16 

6.20 

4 

85.74 

15 

85.03 

35.94 

2.19 

4 

42. 81 

18 

43.17 

48.16 

6.20 

5 

35.74 

13 

35.80 

35.82 

2.12 

5 

41.24 

18 

41.05 

4L40 

5.22 

6 

36.96 

15 

37.23 

36.90 

2.77 

6 

80.18 

15 

89.22 

89.52 

4.18 

7 

89.84 

17 

38.82 

88.56 

3.64 

7 

87.84 

17 

37.86 

84  09 

488 

8 

40.42 

14 

40. 20 

89.97 

4.42 

8 

86.78 

16 

87.39 

87.47 

8.04 

9 

41.12 

14 

41.08 

40.93 

4.96 

0 

36.54 

16  1 

86.60 

86.78 

2.63 

10 

42.80  1 

14 

42.82 

42.53 

&85 

10 

36.46 

16 

86.89 

86.48 

2.46 

11 

43.86 

16 

43.33 

43.25 

6.25 

11 

86.31 

16  1 

86.40 

86. 4Q 

2.44 

Noon 

44.31 

19 

43.77 

43.70 

6.50 

Midn’t 

86.24 

16 

86.18 

86.22 

2.84 

Table  XYII. — Observations  at  Martinez  Easty  California. 


Resulting  hourly  series  for  atmospheric  humidity,  temperature  of  wet  bulb  (<). 


Hour. 

12-day 
mean  se¬ 
ries. 

n. 

n  day 
resulting 
series. 

Reduced 
to  full 
hour. 

L 

Hour. 

12-day 
mean  se¬ 
ries. 

n. 

n  day 
resulting 
series. 

Reduced 
to  fhU 
hour. 

t. 

A.  M. 

OF. 

OF. 

OF. 

o  0. 

P.  M. 

OF. 

OF. 

OF. 

OO. 

1 

45.25 

16 

44.84 

44.88 

+  7.16 

1 

53.04 

20 

5148 

5143 

+  11.90 

2 

44.74 

16 

44.58 

44.60 

7.00 

2 

54.52 

10 

54.22 

54.16 

1131 

8 

44.42 

14 

44.26 

44.29 

6.88 

8 

54.46 

18 

54.28 

54.28 

1185 

4 

44.04 

15 

44.15 

44.16 

6.76 

4 

54.00 

18 

5101 

6194 

1119 

5 

43.82 

13 

43.60 

43.73 

6.52 

5 

52.41 

18 

5148 

5155 

11.42 

6 

43.78 

15 

44.07 

44.04 

6.69 

6 

51.06 

15 

51.08 

51. 19 

10.66 

7 

46. 01 

17 

46.36 

46. 18 

7.88 

7 

4a  46 

17 

4161 

4183 

9.84 

8 

47.55 

14 

47.51 

47.41 

S.56 

8 

47.22 

16 

47.50 

47.50 

166 

0 

48.46 

14 

4a  63 

48.54 

9.19 

9 

4a  60 

16 

47.01 

47.05 

186 

10 

49.82 

14 

49.93 

49.82 

9.00 

10 

4a  35 

16 

4123 

4129 

7.04 

11 

5L26 

16 

6L38 

51.26 

10.70 

11 

4a  86 

16 

4171 

4175 

7.64 

Noon 

52.81 

19 

52.87 

52.75 

1L63 

Midn’t 

4a  40 

16 

4129 

4188 

7.40 
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Before  proceeding  with  the  investigation  of  the  atmospheric  refraction  in  connection  with 
heights  determined  by  zenith  distances,  it  will  be  convenient  first  to  present  the  results  for  differ¬ 
ence  of  height  as  deduced  from  the  observed  pressure  and  temperature  of  the  atmosphere  at  the 
two  stations.  ^ 

Baeometrio  difference  of  height. — For  the  computation  of  the  hourly  series  of  baro¬ 
metric  observations  I  propose  to  use  the  formula  given  by  Dr.  Jordan*  in  preference  to  that 
given  by  Dr.  Ruhlmann,f  for  the  reason  that  the  first-named  formula,  with  the  same  strictness,  is 
somewhat  easier  of  application,  besides  it  will  facilitate  the  discussion  of  the  atmospheric  refrac¬ 
tion  in  connection  with  a  theory  published  by  Dr.  Jordan  in  the  Astronomische  Nachrichteu 
No.  2095  (1876),  and  which  will  be  referred  to  in  connection  with  our  observations  at  Mount 
Diablo-Martinez  East 
It  is  as  follows  : 

A/i=18400  log ?,(!  +  . 003665  <)  ^  1  +  (1+.002573  cos,^  <p)  ^1 

where  P'  and  P  are  the  observed  pressures  at  the  upper  and  lower  station,  respectively ;  these 
values  must  be  corrected  for  variation  in  gravity  with  latitude  and  altitude  before  introducing 
their  values  into  the  formula.  A  table  is  provided  giving  this  reduction,  with  the  arguments, 
pressure  (in  millimeters),  and  approximate  height  of  station  above  the  sea  (in  meters). 

t  represents  the  mean  atmospheric  temperature  at  the  upper  and  lower  stations,  or  the  value 

T  4_ 

— i —  expressed  in  centigrade  degrees. 

e  represents  the  mean  vapor  pressure,  and  p  the  mean  atmospheric  pressure  at  the  stations. 
A  table  is  provided  for  finding  e  when  the  readings  of  the  dry  and  the  wet  bulb  thermometers  are 
given. 

(p  is  the  mean  latitude,  and  H  the  average  height  of  the  two  stations  above  the  sea. 
r  stands  for  the  earth’s  mean  radius,  roughly  equal  to  6370000  meters. 

A  A  is  the  resulting  difference  of  height  in  meters. 

The  logarithms  of  each  of  the  four  terms  in  parenthesis  are  obtained  from  tables  accompany¬ 
ing  the  formula. 

The  results  of  the  com'pntatiou  are  presented  in  the  following  table,  in  which,  for  comparison, 
We  have  also  introduced  the  results  of  Riihlmann’s  formula.  The  column  headed  “  Required 
mean  temperature”  shows  the  temperature  which  is  demanded  by  the  barometric  formula,  in 
order  to  satisfy  the  condition  of  giving  the  true  height  as  found  by  spirit-leveling. 

Table  XVIII. 
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*  Hnodbach  der  Vermessungskiinde  von  Dr.  W.  Jordan  :  Stnttgart,  1677,  vol.  1,  p.  493. 
tDie  Barometrischen  Hohenmessungen  von  Dr.  R.  RUliluiaiiu  :  Leipzig,  1870. 
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Table  XVIII — Continued. 
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We  notice  the  following  facts  : 

(1.)  The  barometric  measures  give  the  difference  of  height,  on  the  daily  average,  4.7  meters 
in  defect  (error  1  in  237  meters),  whereas  the  measure  of  reciprocal  and  simultaneous  zenith  dis¬ 
tances  made  the  difference  in  height  on  the  daily  average  1.96  meters  in  excess  (error  1  in  569 
meters).  Between  the  results  by  Jordan’s  and  RUhlmann’s  formulae  there  is  a  difference  of  0.9 
meter  ±0.1  meter,  the  first  set  h.aving  slightly  the  advantage  over  the  second.  This  difiereuce  is 
not  greater  than  might  be  expected  between  any  two  formulae  aiming  at  great  precision. 

(2.)  The  computed  hourly  heights  exhibit  the  usual  excess  over  the  true  value  during  the 
warmer  part  of  the  day  and  the  usual  deficiency  dining  the  colder  part. 

(3.)  Diurnal  range  in  values  of  A,  23.5  meters.  Times  when  correct  values  are  reached,  a. 
m.  and  5  p.  m.  The  range  is  of  average  magnitude  (about  one  forty-seventh  of  the  height),  and 
the  hours  most  favorable  for  barometric  measures  according  to  Riihlmann — a.  m.  and  6J  p.  m. 
(for  March  and  April) — do  not  differ  more  from  the  above  hours  than  could  be  accounted  for  by 
ordinary  variability. 

(3.)  The  temperature  reipiired  in  order  that  the  true  difference  of  height  may  result  shows 
less  diurnal  range  (-^.4)  than  is  observed  at  either  station  (mean  range  7^.1),  and  the  mean  value 
for  the  day  (10^.73)  approximati^s  nearer  to  the  mean  temperature  of  the  day  at  the  lower  station 
(+  110.15  C.)  than  to  that  of  the  upper  station  (+  7o.94  C.). 

On  the  immediate  sea-coast,  as  at  Bodega  Head  and  Ross  Mountain,  the  computed  diurnal 
range  of  the  temperature  of  the  intervening  stratum  of  air  was  too  small  to  be  perceptible 
between  the  hours  7  a.  m.  and  5  p.  m.,  the  observations  being  discontinued  during  the  night.  At 
Martinez  East  and  Mount  Diablo,  about  59  kilometers  (say  39  statute  miles)  from  the  coast,  the 
range  is  two-fifths  of  the  range  as  observed  near  the  surface  of  the  ground,  and  farther  in  the 
interior,  or  in  the  California  Valley,  the  difference  between  the  observed  and  required  temperature 
of  the  air  betweeii  two  stations  will  undoubtedly  be  found  to  become  still  less. 

The  effect  of  a  small  error  in  the  mean  temperature  of  the  air  on  the  computed  height  (h)  is 
given  by  the  equation 


1  ± 


hdf 


and  putting  i  =  .093665,  f  =  +  10^  C.,  and  A  =  1116  meters,  we  llud  or  an  effect  of 

nearly  4  meters  for  a  change  of  1^  in  the  temperature. 
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(4.)  The  last  colamn,  headed  apparent  error  in  mean  temperature  tj  contains  also  the  apparent 
error  of  the  observed  temperatures  at  the  two  stations,  supposing  them  affected  alike ;  that  this 
equality,  however,  does  not  hold  is  proved  by  the  anomaly  that  tlie  observed  temperatures  at 
Mount  Diablo,  when  thus  corrected,  would  show  higher  temperatures  (by  about  1^)  during  the 
night  than  during  the  day;  in  fact  the  distribution  of  the  error  as  given  in  that  column  is 
unequal  as  regards  the  two  stations,  and  the  lower  one  is  undoubtedly  much- more  affected  than 
the  upper  one.  The  numbers  plainly  show  that  during  the  hours  of  insolation,  between  9  a.  m. 
and  5  p.  m.,  the  observed  temperatures  are  too  high  by  fully  2^  C.  in  maxi  mo  (at  1  p.  m.),  and 
during  the  other  hours  they  are  too  low  by  fully  C.  in  maximo  (at  4  a.  m.).  Applied  with 
reversed  sign  as  corrections,  the  numbers  in  this  column  may  advantageously  be  applied  to  other 
barometric  measures  in  the  same  climatic  region,  especially  if  attention  be  paid  to  unequal 

distribution  for  the  two  stations.  The  correction  to  —  a,)  A /t,  as  proposed  by  Dr. 

Jordan,  where  th  Wi  equal  the  rate  of  change  of  temperature  with  height  at  the  upper  and  lower 
station  (as  explained  further  on),  does  not  appear  to  be  sustained  in  our  case,  certainly  not  during 
the  night  hours,  and  roughly  only  for  a  few  hours  near  noon. 

Application  to  hypsometey  of  De.  von.  Baueenfeind^s  theoey  of  atmospheeio 

EEFEACTION  AND  COMPAEISON  WITH  OBSEEVATIONS  ^AT  MOUNT  DiABLO-MAETINEZ  EaST. — 
For  reference  to  this  theory,  which  makes  use  of  the  meteorological  condition  of  the  atmosphere  in 
connection  with  an  expression  for  the  curvature  of  the  path  of  light  between  two  stations  where 
reciprocal  zenith  distances  have  been  measured,  see  Astronomische  Nachrichten,  jNos.  1478-1480 
(vol.  62, 1864),  and  Nos.  1587-1590  (vol.  67, 1866),  and  formulm  and  application  of  the  same  in  Coast 
Survey  Report  for  1876,  Appendix  No.  16,  where  I  have  applied  it  to  the  case  of  hypsometric  re¬ 
searches  at  Bodega  Head  and  Ross  Mountain,  California.  This  theory  enables  us  to  compute  the 
difference  of  height  from  the  measured  zenith  distances  and  the  observed  barometric  pressure  and 
the  temperature  and  humidity  of  the  air  at  each  station,  and  two  results  can  be  given,  one  from  the 
observations  at  the  upper  and  one  from  the  observations  at  the  lower  station.  It  would  be  need¬ 
less  to  repeat  here  the  formula  and  their  explanation,  as  they  can  be  conveniently  referred  to  in  the 
report  for  1876,  inasmuch  as  the  results  deduced  do  not  fully  come  up  to  the  expectations  which 
might  be  demanded  from  such  a  theory,  and  the  cause  of  this  shortcoming  would  aeem  to  lie  in  the 
circumstance  that  the  theory  has  not  sufficient  flexibility  to  accommodate  itself  to  the  various 
physical  conditions  existing  at  the  time.  The  results  and  comparisons  are  given  in  the  following 
tables: 

Table  XIX. — Comparison  of  Bauernfeind^s  theory  of  refraction  with  observations  at  Mount  Diablo 

and  Martinez  East 
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Table  XIX. — CoinpatiHon  of  Banei'nfeind^H  fhetyry  of  refraction  with  obnervations  at  Mount  Diablo 

and  Martinez  East — CoQtiiiued. 
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The  results  of  the  comparison,  as  shown  in  Table  XIX,  indicate  but  a  slight  improvement 
(0®.20)  in  the  computed  difference  of  height,  while  the  departures  from  the  true  angle  of  refraction 
at  both  stations  (and  consequently  also  in  the  coefficients  of  refraction)  exhibit  most  conspicu¬ 
ously  a  want  of  accord  with  facts  as  observed  at  Mount  Diablo  and  Martinez  East;  thus,  computed 
range  of  angle  of  refraction  at  the  upper  station  2'M5,  observed  range,  19''.9  (Table  V);  same  for 
the  lower  station,  computed,  4''.66,  observed,  32".7.  Columns  11  and  12  of  the  preceding  table 
show  the  discord  in  the  computed  and  observed  difference  in  the  angles  of  refraction,  while  in 
columns  13  and  14  the  smallness  of  the  range  of  diurnal  variation  in  the  coefficients  of  refraction 
is  prominently  brought  out.  The  theory  assumes  a  uniform  decreivse  of  the  atmospheric  tempera¬ 
ture  with  an  increase  of  altitude,  about  Qo.oS  C.  for  each  100  meters,  a  condition  which  does  not 
hold  good  in  any  particular  case,  and  probably  the  fundamental  relation  postulated  between 
absolute  temperature  and  density  of  air  is  not  in  sufficient  accord  with  facts.  It  is,  however, 
certain  that  the  atmospheric  temperatures  observed  near  the  ground  are  seriously  affected  by  this 
circumstance  and  must  lead  to  faulty  conclusions  respecting  the  temperature  of  the  stratum  of  air 
intervening  between  the  stations. 

We  now  proceed  to  test  another  theory  of  refraction,  in  which  special  attention  is  given  to  the 
rate  of  decrease  of  temperature  with  increase  of  height. 

Application  and  comparison  with  observation  of  Dr.  Jordan’s  theory  of  refrac¬ 
tion  IN  CONNECTION  WITH  HYPSOMETRY. — Kefeiring  for  the  development  of  this  theory  to  the 
author’s  “Handbuch”  cited  above,  we  at  once  transfer  the  leading  expressions  required  for  appli¬ 
cation;  they  are  the  following: 

From  the  computation  of  the  barometric  observati  ons  for  height  we  take  the  value 


K  =  18400^1  +  .377®^ 


(1  +  .002573  cos 


2R 

r 


) 


and  adopting  the  notation,  for  the  lower  and  upper  station,  respectively  : 


Digitized  by  AjOOQIC 


UNITED  STATES  COAST  AND  GEODETIC  SUEVET. 


309 


Pi  P2  =  the  atmospheric  pressare  expressed  in  millimeters  and  height  of  column  of 
mercury  reduced  to  temi)erature  0^  C.,  and  referred  to  intensity  of  gravity  in 
latitude  45®  and  to  the  sea-level, 

Ti  Ta  =  the  atmospheric  temperature  expressed  in  degrees  of  the  centigrade  scale, 

Hi  rif  =  the  change  of  temperature  of  the  air  at  the  stations  for  unit  of  height  (or  for  one 
meter), 

ki  fca  =  values,  in  general,  of  the  coefficient  of  refraction,  k'  A:"  special  values  of  the 
same  (half  of  this  value  is  regarded  on  the  survey  as  the  coefficient  of  refrac¬ 
tion), 

A2i  ^Z2  =  angle  of  refraction, 

Cl  Ca  =  measured  zenith  distances, 
hi  hi  =  altitudes  of  the  stations  above  the  sea,  in  meters, 
with  the  following  constants : 


c 


^29286. 
700  ' 


log  0  =  3.58585  - 10, 


M  =  .43429,  the  modulus  of  common  logarithms;  log  M  =  9.63778  —  10, 
s  =  .003665,  the  coefficient  of  expansion  of  air. 


=  angle  at  earth’s  center,  between  verticals  to  stations,  or - ^ 

’  psin 

in  seconds, 

p  =  radius  of  curvature  to  intervening  horizontal  arc  at  sea-level. 


when  expressed 


=  the  length  of  this  arc  at  an  altitude  of  H,  or— above  the  sea  =  « 
r=  p+H, 
then  have 


For  lower  station  : 

I-  —  g  i 

-  11  .  If* 

For  upper  station : 

'  1  +  fT,  i 

' MK 

—  1  r 

»  P2  y 

”  1  -  eT, 

\ 

^  MK 

—  n2  e  1  r 

jL/ _ 2A:i  +  ki 

Af  - 

[> 

II 

_  2A’2  4- 

jk" 

In  case  the  separate  values  rti  are  not  obtainable,  we  have  to  put 


M,  =  Hi  = 


Ti-Ti 

^  A  A 


hut  supposing  that  reciprocal  and  simultaneously  observed  zenith  distances  are  on  hand,  these 
values  may  be  determined  by  inversion  of  the  formulae  involving  ki  k^  k'  k'\  and  deducing  ni  n, 
hx)m  the  known  values  ^zi 

The  difference  of  height  is  then  found  by  either  expression 


Or  by 


hi  —  hi  — #,cot  (Cl  4*  ^s'l)  4*  2|. 
hi  —  cot  Cl  4* 


h\  ^  hi  —  cot  (Cj  4"  ^  4"  ^ 

hi  —  cot  Ca  -f"  ^  '^V*  * 
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Applying  these  formulae  to  the  observations  on  band  and  putting  »,  =  n,  =  n  the 

results  of 

Table  XX. — Comparison  of  Jordan's  theory  of  refraction  with  obsertations  at  Mount  Diablo  and 

Martinez  East. 


True  valae^llKL  09 


CoTUltUtl'll  flifftTPUCf*  of 
bt'iulit  fn'iu  ohwervfil 
zeuith  diitaures. 

< 

•d 

§ 

o 

Hi 

ill 

til 

F- 

a 

0  . 

Z  o 

£.2 

o 

.2 

* 

** «« 
o  a 
aa 

S  0 

o  ij 

!- 

a  a 

£§  • 
3,  a 

®  w  3 

« 

d 

•3 

> 

1  Computed  co- 
1  efiiricutof  re¬ 
fraction. 

Hour. 

At  Mount 
Diablo. 

a 

c 

s|  ^ 
< 

M»*hu. 

B 

09 

s 

a 

1 
£ 

2 

H 

—  a 

V  3 

t:  o 
aS 

B 

o 

o 

t  2 
—  5 

I.  ^ 

^  al 

P 

a 

II 

Hi 

III 

Its 

o 

s  s 

iS 

1 

d 

0  . 

d 

S 

1  A.  M. 

Metefg. 

Mftern. 

MeUrtt. 

Meteri. 

Meter. 

tl 

- 

1 

1117.10 

1119.  28 

1118.24 

-2.15 

0. 18 

76.2 

79.3 

-  ao 

+27.8 

+3.1 

+39.5 

.097 

.101 

2 

7. 26 

9.  33 

8.29 

2.  20 

.16 

76.8 

79.9 

-  9.1 

+28.3 

+ai 

40.5 

.098 

.102 

3 

7.02 

9.  64* 

a  33* 

2.24* 

.  18 

77.2 

80.4 

-  7.1 

+30.9 

+3.2 

41.2 

.098 

.102 

4 

7.10 

9.28 

8. 19 

2. 10 

.18 

77.2 

80.4 

-  7.8 

+27.8 

+3.2 

3a8 

.098 

.102 

« 

7. 16 

9.31 

8.23 

2.14 

.  19 

76.9 

80. 1 

-  8.3 

+2ai 

+  3.2 

39.6 

.098 

.102 

6 

7.41 

8.88 

8.14 

2,05 

.19 

7a  6 

79.7 

-10.4 

+24.4 

+3.1 

37.9 

.097 

.101 

7 

7. 17 

8.63 

7.90 

1.  81 

.  19 

75.5 

78.6 

-  8.4 

+22.3 

+3.1 

33.8 

.096 

.100 

7. 34 

7.91 

7.62 

1.53 

.23* 

75.5 

7a  7 

-  9.8 

+ia8 

+  3.2 

29.8 

.096 

.100 

1  ® 

7.64 

7.83  1 

7.  68 

1.59 

.19 

75.2 

78.3 

-11.5 

+15  5 

+3.1 

30.1 

.096 

.100 

i  10 

7.88 

7.64 

7.76 

1.67 

.19 

74.8 

77.9 

1 

+13.9 

+3.1 

31.4 

.095 

.099 

1  11 

8.14* 

7.  40t, 

7.  77 

1  1.68 

'  .18 

72.7 

7^6 

-16.6 

+11.9 

+2.9 

31.4 

.093 

.096 

1  Noon 

7.95 

7.46 

7.70 

1.61 

.15 

69.2 

'  71.7 

-15.0 

+12.4 

42.5 

1  29. 9 

.088 

.091 

;  p.  M. 

1 

1 

1 

1 

7.86 

!  7.46 

7.66 

;  1.57 

.12 

6a6 

1  ^7 

i  2  , 

1  -1-12.4 

+2.1  i 

28.7 

.085 

.088 

2 

7.80 

7.54 

7.67 

1.58  1 

.11 

63  9 

65.8 

-13.7  1 

+13.1 

-fl.8  1 

2a7 

.081 

.084 

3 

7.48 

7.  78 

7.63 

i  1.54  i 

1 

61.9 

.63.5 

-11.0  ! 

+  15.1 

+1.6  1 

27.7 

.079 

.081 

i  * 

7.55 

7.90  ! 

7.  72 

1.63 

1  11 

62.1 

63,7 

-11.6 

+ia  1 

+1.6  1 

29.8 

.079 

.081 

i  5 

7.23 

7.95 

7.59 

1.50 

.10 

62.5 

64.3 

-  8.9 

+16.5 

+1.7  1 

27.1 

.080 

.082 

6 

6.88 

8.24 

7.  56t 

1.471 

.11 

64.8 

66.6 

-  5.9  1 

+  19.0 

+1.8 

2a7 

.083 

.085 

7 

6. 79t 

1  8.45 

7.62 

I  1.53  ! 

'  .13 

68.2 

70.4 

*  -  5. 1  j 

+20.8 

+2.9 

28.1 

.087 

.090 

8 

6.88 

8.64  i 

7.  76 

1  '■«’ 

.14 

70.0 

72.4  ’ 

-  5. 9  1 

+22.4  1 

+  2.4 

30.7 

.089 

.092 

9 

6.91 

j  9.03 

7.97 

1.88  1 

.15 

71.1 

73,6  ' 

-  6.  2  ! 

+25.7  , 

+2.5 

84.4 

.091 

.094 

10 

7. 10 

9.10 

a  10  1 

2.01  j 

.15 

72.9 

75.6 

-  7.8 

+2ai  ' 

+  2.7 

86.6 

.099 

.096 

11 

7.16 

9.23  > 

a  19 

2.10  j 

.17 

74.6 

77.4 

-  a3  i 

+27.4 

+2.8 

sas 

.095 

.099 

Mdn’t 

7.20 

9.11  j 

a  15 

-2.06  i 

j 

.18 

75.8 

7a  3 

-  a6  1 

+26.4 

+ao 

3ao 

.096 

.100 

1117. 83 

Ilia  46  1117.88 

1 

.16 

71.6 

74.2 

+2.6 

1  +83.3 

.091 

.095 

R^^nlred  by 
Table  V. 


.070 


.121 


Gomparing  the  contents  of  Tables  XIX  and  XX  we  find  but  little  difference  in  the  hoarly 
valnes  of  resulting  difference  of  height,  the  two  theories  giving  about  the  same  result;  with 
respect  to  the  angle  of  refraction,  however,  there  is  a  considerable  difference,  the  errors  in  the 
angles  being  more  equally  distributed  between  the  two  stations  in  Jordan’s  than  in  the  Bauem- 
feind’s  theory.  We  also  notice  a  marked  improvement  in  the  diurnal  variation  of  the  coefficient 
of  refraction  as  given  in  Table  XX,  and  which  compares  more  favorably  with  the  results  Wo  of  Table 
V.  The  more  important  part  of  the  theory  is  that  involving  the  rate  of  change  of  temperature 
with  increase  of  height.  These  results  are  given  in  Table  XXL 
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Table  XXL — Rate  of  change  of  temperature  with  altitude  for  the  stratum  of  air  between  Martinez 

East  and  Mount  Diablo. 


ni 

Mean  n. 

Observed. 

Computed 

Hour. 

Martiuez 
'  East. 

Mount 

Diablo. 

m  +  nt 

2 

T,-T, 

A/l 

observed. 

An. 

A.  M. 

0 

0 

0 

0 

0 

1 

—.0231 

+.0210 

-.0010 

+  .00145 

0024 

2 

.0238 

.0214 

12 

122 

- 

24 

3 

.0252 

.0207 

22 

110 

— 

38 

4 

.0231 

.0190 

16 

112 

— 

27 

5 

.0234 

.0207 

13 

126 

26 

6 

.0212 

.0209 

02 

135 

— 

16 

7 

.0188 

.0185 

—  02 

151 

— 

17 

8 

.0155 

.0172 

+  08 

121 

04 

8 

.0153 

.0180 

14 

111 

-1- 

08 

10 

.0153 

.0199 

23 

107 

'  + 

12 

11 

.0140 

+.  0216 

38 

172 

+ 

21 

Noon. 

-.  0124 

.0219 

+  48 

816 

!  + 

16 

P.  M. 

1 

— .  0110 

+.0222 

+  56 

424 

+ 

14 

2 

.0105 

.0232 

64 

530 

11 

3 

.0101 

.0225 

62 

616 

00 

4 

.0111 

.0234 

61 

614 

00  I 

6 

.0103 

.0213 

55 

619 

— 

07  - 

0 

.0116 

.0190 

37 

553 

— 

18  1 

7J 

.0138 

.  0179 

20 

434 

— 

23 

H  ' 

.0150 

.0186 

14 

374 

( 

23 

9 

.0180 

.0200 

06 

1  335 

— 

27 

10' 

.0203 

'  .0208  I 

+  02 

;  271 

— 

25 

113 

.0221 

.0211  i 

—  05 

j  205 

*  — 

25  1 

Midn’t 

— .  0818 

,  -f-.0208  1 

— .  0005 

!  +.00178 

i  - 

23  ' 

Mean 

I  0170 

1  +.0205 

-+.  0018““ 

1  -f.  00287 

!  -• 

001 1~ 

These  tabular  results  are  remarkable  and  would  have  been  unexpected  but  for  the  large 
observed  difference  in  the  angles  of  refraction  at  the  lower  and  upper  station  (as  shown  in  Table  V). 
First,  we  notice  that  at  the  lower  station  the  temperature  rises  (sign  of  ni  negative)  with  the  alti¬ 
tude,  which  might  be  explained  by  the  continued  iuflux  at  a  low  level  of  cold  air  through  the  Golden 
Gate  and  with  an  effect  much  greater  during  the  hours  of  night  than  during  the  hours  of  daylight. 
A  rise  in  temperature  with  rise  in  altitude  is  not  noted  here  for  the  first  time;  in  the  discussion  of 
the  observations  at  the  stations  Kupferkuhle  and  Brocken,  as  given  by  Dr.  Jordan,  there  is  an 
increase  of  temperature  with  height  at  the  earliest  hour  of  observation  (6**  35“)  in  the  morn¬ 
ing,  and  had  the  observations  been  continued  during  the  night  the  law  of  the  diurnal  variation 
would  then  necessarily  have  given  negative  values  of  n.  The  same  occurred  in  the  observations 
at  Bodega  Head  and  Ross  Mountain,  as  presented  by  Captain  H.  Hartl,*  who,  in  1881  reviewed 
the  article  in  the  Coast  Survey  Report  for  1876,  Appendix  No.  16,  containing  the  discussion  of  the 
observations  made  at  these  stations  by  Assistant  Davidson  in  March,  1860.  His  results  being 
supplementary  to  our  article  I  transfer  them  to  this  paper.  It  will  be  seen  that  Captain  Hartl  ex¬ 
tended  the  comparison  of  mean  temperatures,  as  observed  and  required,  to  the  temperatures  at  each 
station,  thus;  let  ti  r*  be  the  required  or  true*  temperature  of  the  air  immediately  resting  on  the 
.  lower  and  upper  station  as  derived  from  the  inversion  of  the  barometric  formula  (see  values  of 
i  (7*1  +  ^*2)  in  column  6  of  Table  XVIII  for  the  case  Martinez  East  and  Mount  Diablo),  which  gives 
ri  4.  rj.  A  value  for  the  difference  is  obtained  by  multiplying  the  average  rate  of  change 
of  temperature  or  J  (iti  n-i)  by  the  difference  of  height  which  gives  the  total  change  of 
h(ni  +nt)  C^h=zTi—riOA  found  by  inversion  of  the  refraction  formula  (columns  2  and  3  of  Table 
XXI  for  our  case).  Having  the  sum  and  difference  the  separate  values  n  and  are  compute^. 
This  process  presupposes  that  the  suppositions  involved  in  the  theory  respecting  the  condition  of 
^  *  MeterologUche  Zeit^chrift,  April  Heft,  18S1 ;  Seperatabdraok  aos  dem  XVX  Baade. 
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the  atmosphere,  and  especially  the  law  of  distribution  of  its  temperature,  hold  for  particular  cases; 
comparisons  therefore  at  many  places  in  different  climates  and  at  different  seasons  would  be  most 
desirable  contributions  to  our  knowledge  of  hypsometry. 

Table  XXI  (6). — Rate  of  change  of  temperature  tcith  altitude  for  the  stratum  of  air  between  Bodega 
Head  and  Ross  Mountain^  California^  and  comparison  of  observed  and  computed  temperatures  at 
these  stations. 


Hoar. 

Computed  . 
n. 

1 

Obgerved 

n. 

Computed 

minus 

1 

I  Observed 
tempera- 
j  ture  at 
j  Bodega 

1  Head. 

Observed 

tempera¬ 

Required  correc 
tion  by  theory. 

observed. 

A  n 

ture 

at  Ross  8£t. 

I 

Bodega 

Head. 

1  Rom 
Mountai 

A.  M. 

o  ' 

o 

o 

o  0. 

®  0.  1 

0 

o 

7 

—.0031  1 

+. 0018 

—.0047 

[  -f  8.44 

+  7.60  1 

—1.4 

!  +1.4 

8 

—.0007 

+.  0038 

-.0043 

10. 17 

8.00  1 

—2.4 

-iO.2 

0 

+.0034  1 

+.0028 

+.0008 

11.68 

10.00  1 

—3.0 

-3.4 

10 

4-.  0038 

+.0033 

+.0003 

1  12  . 89  , 

10.04  1 

-4.0 

i 

11 

+.0027 

+.0021 

+.0008  : 

1  13.22 

12.00  1 

—4.6 

-4.9 

Noon 

+.  0021 

+.0007 

+.0014 

13.83 

12.89 

—4.6 

—6.8 

P.  M. 

1 

+.0013 

-.0001  , 

+.0014  j 

13.44 

13.50  1 

—5.1 

1 

—6.9 

2 

+.0005  j 

+. 0001 

+.0004 

12. 94 

12.89  ’ 

—6.0 

—6.2 

8 

+.0008 

—.0008  j 

+.0014  1 

12.33 

12.87 

—4.4 

—5.2 

4 

+.  0014  , 

+.0005  ' 

+.0009  1 

11.94 

11.87 

—3.8 

—4.4 

6 

— .  0011 

1  1 

+.0024 

—.0036  j 

+11.50  i 

'  _  1 

+10.08 

1 

—8.8 

—1.8 

1 

It  is  to  be  regretted  that  this  series  comprises  only  daylight  obervations,  but  apparently  the 
diurnal  law  in  the  mean  value  n  for  these  stations  also  points  to  negative  values  during  the  hours 
of  the  night. 

We  next  observe  the  largeness  of  the  individual  values  Hi  and  nj  and  the  comparative  small¬ 
ness  of  the  mean  amount  or  in  conformity  with  the  small  observed  values  The  rate 

2  AH 

of  decrease  of  temperature  with  increase  of  altitude  is  usually  taken  as  0^.60  C.  per  100  meters ;  the 
Martinez  East  and  Mount  Diablo  observations  yield  only  0<^.29  C.,  though  in  the  diurnal  variation 
the  value  0^.02  is  reached,  in  maximo,  at  5  p.  in. 

Table  XXII  contains  the  apparent  corrections  required  by  the  observed  temperatures  at  Mar¬ 
tinez  East  and  at  Mount  Diablo  as  demanded  by  theory  and  depending  on  a  combination  of  the 
observed  difference  of  height  by  spirit-level,  of  the  observed  zenith  distances,  and  of  the  observed 
atmospheric  pressures. 
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Table  XXII. — Comparison  of  deduced  and  observed  temperatures  of  the  air  at  the  observing  stations 

Martinez  East  and  Mount  Diablo. 


Hour. 

Observed  tempera* 
tares. 

Required  temperatures. 

Difference  or  apparent 
correction. 

Ti 

Martinez 

East. 

T, 

Mount 

Diablo. 

TI 

ti-Ti 

t,-T* 

A.  M. 

o  a 

o  a 

o 

o 

o 

0 

1 

+  7.86 

+  6.24 

+  9.44 

-f  10.56 

+  1.58 

+  4.32 

2 

7.62 

6.26 

9.48 

10.82 

+  1.86 

+  4.56 

3 

7. 40 

6.17 

9.02 

11.48 

+  1.82 

+  a3i 

4 

7.  21 

5.96 

9.50 

11.30 

+  2.29 

+■  5.34 

5 

7. 21 

5.80 

9.06 

10.52 

-f  1.85 

+  4.72 

« 

7.53 

&02 

9.07 

9.29 

+  1.54 

+  3.27 

1  7 

8. 78 

7.  09 

8.94 

9.16 

+  0.16 

+  2.07 

9.78 

8.43 

9.74 

8.86 

—  0.04 

+  0.43 

I  9 

10.80 

9.56 

10. 32 

8.76 

—  0.48 

—  0.80 

1  10 

11.91 

10.72 

11. 42 

a84 

—  0.49 

—  L88 

11 

13.25 

1L38 

12.95 

a  71 

—  0.80 

—  2.62 

Noon 

14.33 

10.80 

14.03 

8.67 

—  0.30 

—  2.13 

1  P.  M. 

1 

1 

1  ^ 

15. 43 

10.70 

14.06 

7.82 

-1.37  1 

—  2.88 

2 

16.33 

10.42 

15.17  1 

8.03 

—  1. 16  1 

—  2.39 

3 

17.03 

10.16 

15.66 

8.74 

—  1.37 

-  1.42 

4 

16.60 

9.75 

15.84 

9.02 

—  0  76 

—  0. 73 

5 

15.49 

8.58 

15.08  1 

a04 

—  0.41 

+  0.36 

6 

13. 81 

7.64 

13.78 

9.64 

—  0.03 

+  2.00 

7 

11. 78 

6.93 

12.72  1 

10.50 

+  0.94 

+  3.57 

8 

10.79 

6.61 

12.69 

11. 13 

+  1.90 

+  4.52 

9 

10.18 

6.44 

11.84 

11. 18 

+  1.66 

+  4.74 

10 

9.31 

6.28 

10.84 

10.62 

+  1.58 

+  4. 34 

11 

8.70 

6.41 

9.96 

10. 52 

+  1.26 

+  4.11 

Midn't 

8.36 

6.37 

10.28 

1  10.84 

+  1.92 

1  +  4.47 

These  apparent  corrections  compare  favorably  in  sign  and  magnitude  with  similar  quanti¬ 
ties  deduced  from  observations  at  stations  Kupferkuhle-Brockeu  =  970.92  meters),  as  cited  by 
Dr.  Jordan,  and  with  the  results  at  stations  Bodega  Head-Boss  Mountain,  California  ( A  A  =  598.74 
meters.) 

The  observations  made  by  Assistant  G.  Davidson  at  Jackson  Butte-Round  Top,  California,  of 
September  and  October,  1879,  will  be  presented  and  discussed  as  soon  as  the  required  spirit-levels 
have  been  executed,  and  it  is  intended  to  utilize  the  results  of  these  researches  for  the  computa¬ 
tion  of  the  heights  of  the  trigonometrical  stations  in  this  part  of  California. 

In  the  present  paper  the  mean  results  only  were  brought  out  and  submitted  to  analysis,  but 
should  it  become  desirable  to  work  up  the  individual  observations,  and  scrutinize  the  results  day 
by  day  the  meteorological  conditions  require  to  be  fully  known,  and  for  this  purpo^  the  following 
table  of  the  direction  and  force  of  the  wind  and  other  information  relating  to  the  state  of  the  sky 
have  been  appended.  Some  of  the  leading  results  are  shown  graphically  on  the  accompanying 
plate,  [niustration  No.  33.] 

S.  Ex.  29 - 40 
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Table  XXIII. — Observations  of  the  direction  and  force  of  the  wind  and  state  of  the  shy  at  Martinez 

East,  California,  March  and  April 

Abbreviatioiift  uged.— 'Wind  :  0.  calm  ;  1.  very  linht  ;  2,  m«Mliratr ;  3.  stnmu;  v,  variable:  b<i.  8«iiially.  Sky:  c,  clear:  b.baze:  a,  smoky;  f,  fog; 
cbls,  cIouiIh:  <  ldy,  cloudy  :  r,  raiu.  A  duplicatiou  of  a  letter  indicates  an  intcu.siiied  atate. 


Hoar.  March  21. 


A.  M. 

■! 

2 

3  \ 


March  1 


N.  W.  1 


March  23. 


W.  N.  W.  1 
h 

W.  N.  W.  1 
W.  1 
b 

W.  N.  W.  1 


^lairh  26. 


W.  N.  W.  1 


N.  W.2 
i 

N.  W.  1 
clda 
V.  1 
clda 
N.  W.  3 
clda 


•  ^ 

W.2 

W.  by  N.  2 

cbly 

10  \ 

N.  N.  W.  1 

W.2 

W.  by  N.  2 

1 

b 

cldy 

11  \ 

W.  N.  W.  1 

W.2 

W.  by  N.  3 

1 

h 

b 

cldy 

Noon  1 

W.  N.W.l 

W.2 

W.b^  N.2 

cldy 

P.  M. 

1  J 

W.  N.  W.  1 

W.  N.  W.  2 

W.  by  N.  2 

\ 

c 

h  a 

. 

W.  N.  W.  1 

W.  N.  W.  2 

W.  by  N.  3 

< 

,  5 

»> 

b  a 

clda 

1  . . 

4  5 

W.l 

W.  N.  W.  1 

N.  W.3 

1 

a 

h  a 

clda 

'  W.2 

W.  N.  W.  1 

N.  W.2 

\ 

a  i 

h  a 

clda 

•  \ 

W.2 

W.  N.  W.  1 

W.2 

1 

1  \ 

W.2 

W.  N.  W.  1 

. 

a 

W.2 

*  1 

0 

o  \ 

S.  E.l 

W.  N.  W.  1 

h 

clda 

10  \ 

N.  W.l 

S.  W.2 

\ 

h 

- 

W.  N.  W.  2 

W.N.  W.2 

a  W.3 

\ 

a 

aq 

Mdn’l| 

W.  N.  W.  2 

W.N.  W.2 

S.  W.3 

h 

1 

clda 

S.  W.  I 
cldy 

S.  W.  1 

S.  \V.  2 
b 

N.  W.  2 
clda 

N.  W.  2 
cldy 
W.l 
cldy 

W.  S.  W.  1 
cldy 

S.W.1 

elds 

S.  W.  by  W.  1 
cldy 

a  w.l 

cldy 


W.  S.  W.  2 
cldy 

W.  S.  W.  2 
elds 

S.  by  K.  1 


S.  by  E.  I 
clda 
W.l 
clda 
S.1 
clda 
S.1 
elds 


March  27. 


S.  1 
elds 
S.1 

S.  V.y  E.  1 
clda 

S.  by  E.  3 
cldy 

S.  by  K.  2 
clda 

S.  S.  E.  3 
cldy 


Match  28.  j  March  29.  ^ 


W.2 

c 

W.  S.  W.  3 
clda 

w.aw.3 

clda 

W.  S.  W.  3 
clda 

w.aw.3 

clda 


&  W.l 
clda 
S.  W.l 
clda 
S.W.1 
clda 


S. 

cldy 

S.S.W1 

cldy 


S.  W.l 
clda 
S.W.1 
clda 

W. N.  W.2 
clda 

W.  N.  W.  2 
clda 

W.  N.  W.  2 
clda 

W.  N.  W.2 
clda 
W.2 
clda 
W.2 
clda 
W.2 


N.W.l 

o 

N.W.l 

N.W.l 

e 


W.2 


W.N.  W.l 
c 

W.  by  N.  2 
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Table  XXI  II. — Observations  of  the  direction  and  force  of  the  wind,  lOc. — Coutiuued. 


Hour. 

starch  30. 

March  31. 

1  April  6. 

April  7. 

April  8. 

April  9. 

April  10. 

A.  M. 

c 

N.  W.l 

W.  by  S.  2 

! 

W.  1 

N.  W.  1 

* 

j  1 

C 

N.  W.  1 

W.  S.  W.  1 

1  . 

1  . 

W.  1 

N.  W.  1 

.. 

2  ! 

c 

elds 

1 

c 

( 

( 

N.  W.l 

S.  W.l 

1 

S.  1 

N.  W,  1 

. 

;  *S 

c 

cldy 

1 

. 

c 

cldy 

. 

. 

N.  W.  1 

S.  W.  1 

N.l 

N  W.  1 

' 

« 

cldy 

. 

c 

cldy 

. 

'  ( 

N.  W.l 

a  1 

N.  1 

N.  W.l 

6  \ 

1  1 

c 

r 

_ 

0 

1 

( 

N.  W.  1 

a  by  E.  1 

N.  E.  1 

W.  S.  W.  1 

0 

i  ‘ 

cldy 

. 

. 

ff 

r 

0 

C 

N.  W.l 

a  by  E.  1 

N.  W.l 

N.  N  W  2 

2  j 

0 

elds 

N.  W.l 

a  W.  1 

. 

N.  W.  1 

N.  W.  1 

*  i 

c 

. 

N.  W.  1 

N.  E.  1 

. 

N.  E.1 

N  W  1 

N.  W.l 

» s 

0 

cldy 

f 

'  ( 

N.  W.  1 

N.  E.1 

E.  N.  E.  1 

a  1 

N.  W.  1 

10  1 

c 

cldy 

f 

rr 

,1  } 

N.  W.  1 

N.  E.1 

W.l 

E.  N.  E.  1 

a  E. 

N.  W.  1 

11  1 

c 

cldy 

. 

elds 

h 

N.l 

N.  E.1 

. 

N.  W.l 

E.  X.  E.  1 

....... 

N.  E.1 

X.  W.l 

1  ^ 

c 

cldy 

elds 

h 

r 

elds 

P.  M. 

1 

i 

N.  1 

N.  by  E.  1 

W.  by  N.  1 

N.  N.  E.  1 

N.  W.l 

i  M 

1  cldy 

0 

elds 

elds 

j  5 

N.  W.l 

N.  by  E.  1 

N.  W.l 

N.  E.  1 

. 

N.  W.l 

1  * 

r 

elds 

elds 

1  5 

N.  W.l 

a  E.  1 

N.  N.  W.  1 

N.  E.1 

N.  W.l 

;  M 

r 

elds 

elds 

. .  1 

olds 

1 

W.  N.  W.  2 

S.  E.  1 

N.  W.l 

N.  E.1 

w.  a  w.  1  ! 

i  *1 

cldy 

elds 

elds 

i 

f  cldy  j 

W.2 

0 

N.  W.  1 

N.E.1 

w.  a  w.  1  1 

i 

cldy 

elds 

1 

cldy  1 

W.l 

N.  W.  1 

0 

.  1 

w.  a  W.  1  i 

i 

clda 

elds 

cldy  [ 

'  5 

W.l 

i 

W.l 

W.  N.  W.  1 

0 

W.l 

'  M 

elds 

cldy 

cldy 

olds 

1 

.  1 

elds 

b\: 

W.  by  S.  1  ' 

W.2 

ai 

0 

1 

ai  1 

\ 

c 

0 

*  * .  1 

W.  by  S.  2 

W.2 

N.  W.l 

N.  W.  1 

.  i 

S.  W.  1 

1  \ 

elds 

cldy 

j  elds 

c 

.  i 

0  1 

\  c 

a  w.  2  i 

W.2 

1  W.  1 

N.  N.  W.  1 

.  1 

W.l 

10  1 

elds 

1  . 

1  cldy 

elds 

c  1 

1 

0 

11  J 

7r.2 

1  . 

W.l 

1 

N.  N.  W.  1  1 

1 

0 

!  “i 

*  elds 

elds 

0 

W.  1 

W.  1 

*N.  W.byN.  1  1 

a  E.1 

MdD*t| 

cldy 

elds 

cldy  1 

. —  1 

elds 
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Table  XXIII. — Observations  of  the  direction  and  force  of  the  wind,  ti  c. — Continued. 


Hour.  April  11.  I  April  12.  I  April  13. 


A.  M. 

S.  1 

W.  by  S.  1 

W.2 

’  r 

olil« 

olds 

i-lds 

S.  E.  1 

W.  by  S.  1 

W.  by  N.  1 

o 

M 

Clll8 

elds 

rhU 

S.  E.  1 

S.  W.  1 

W.  1 

cMs 

cldy 

elds  ^ 

S.  1 

W.  by  S.  1 

a  w.  1  ' 

^  \ 

cld8 

cldy 

elds 

R  5 

W.  1 

W.  by  S.  1 

W.l 

elds 

cldy 

elds  1 

W.l 

a  w.l 

W.  1 

M 

elds 

elds 

' 

7  5 

S.  W.l 

W.  S.  W.  1 

W.l 

cldB 

elds 

N.l 

W.  N.  W.  1 

W.l 

’  i 

cldB 

elds 

« i 

W.l 

S.  W.l 

W.  by  S.  2 

elds 

elds 

elds 

10  j 

N.  W.  by  W.  1 

w.  a  w.  1 

W.2 

elds- 

elds 

r 

“i 

W.  by  N.l 

w.  a  w.  1 

W.  N.  W.  2 

olds 

elds 

r 

Kooii| 

P.M. 

W.  S.  W.  1 

W.3 

W.  N.  W.  2 

olds 

elds 

r 

,  5 

W.l 

w.aw.i 

W.2 

olds 

elds  j 

9  5 

W.l 

W.l  1 

W.l 

M 

olds 

r  1 

.  y 

8.  W.l 

W.N.W.l  1 

W.l 

olds 

r 

a  W.l 

w.aw.i 

w.l 

M 

elds 

r 

elds 

8  i 

W.S.W.1 

W. 

W.l 

olds 

elds 

•j 

W. 

W.  N.  W.  2 

elds 

7  J 

W.l 

W.  S.  W.  1 

M 

olds 

elds 

8^ 

W.l 

W.  by  N.2 

W.l 

i 

olds 

olds 

elds 

W.l 

W.l 

W.by  S.l 

1 

olds 

elds 

olds 

w.  a  w.  1 

W.l 

o 

0 

"5 

w.aw.i 

W.  N.  W.  2 

o 

olds 

w.aw.i 

W.2 

( 

c 

0 

1 

April  17. 

April  18. 

April  19. 

April  23. 

S.  1 

. 

h 

S.  1 

. 

; 

S.  1 

cldy 

. 

. 

_ 

8. 1 

. 

cldy 

. 

s.  a  E.  2 

. 

s.  a  E.  1 

W.  N.  W.  2 

W.  N.  W.  1 

elds 

elds 

W.l 

by  N.  1 

S.  S.  E.  1 

. 

. 

elds 

r 

W.  by  N.  1 

N.  W.l 

N.  W.l 

N.  W.l 

olds 

N.  W.l 

N.  N.  W.  1 

N.l 

elds 

elds 

eld.s 

1 

W.  by  S.  3 

W.l 

I 

N.  N.  W.  1  1 

p 

elds 

elds  ’ 

W.3 

W.  by  a  1 

N.  W.  1 

r 

elds 

W. by  as 

W.  by  a  1 

N.  W.  1  1 

olds 

elds 

elds  1 

W.8 

W.l 

N.  W.  2  1 

olds 

1 

w.  a  w  1 

N.  W.  1  ^ 

elds 

1  . 

.  1 

W.  1 

1 

W.  N.  W.  1 

cldy 

1 

elds  1 

W.  1 

W.  X.  W.  1  1 

elds 

1  c  1 

W.  S.  W.  1 

^  W.  N.  W.  1 

c 

0 

W.  S.  W.  1 

1 

N.  W.  1 

elds 

c 

S.  1 

W.  X.  W.  1  1 

0  i 

a  1 

0  j 

c 

a  w.  1 

0  I 

elds 

c 

: _ _  1 
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Table  XXIII. — Observations  of  the  direction  and  force  of  the  wind,  <fcc. — Continued. 


flour. 

AprU  24. 

April  25. 

April  26. 

April  27. 

1  April  28. 

April  29. 

1 

1 

1 

1 

1 

,  5 

i  0 

1  8.1 

8.1 

N.  W.  1 

i  X.W.2 

N.  W.l 

1 

1 

1  0 

1 

elds 

h 

f 

f 

o  5 

1  0 

W.l 

8.  W.  1 

N.  W.l 

!  N.  W.  2 

N.  W.l 

"  i 

^  c 

elds 

h 

1  f 

f 

1  N.l 

8.  by  E.  1 

8.1 

0 

1  N.W.2 

N.  W.l 

'  \ 

1  ® 

elds 

h 

f 

ft 

'  A  5 

;  w.  8.  w,  1 

W.l 

8.  W.2 

0 

,  8.  W.  1 

N.W.l 

'  c 

elds 

f 

f 

.  5 

1  0 

W.2 

W.  8.  W.  1 

0 

0 

1  c 

elds 

f 

f 

f 

0 

0 

W.l 

W.l 

0 

N.W.l 

N.  W.l 

1 

1  c 

f 

f 

h 

f 

f 

1  ,  5 

1  ® 

N.  W.l 

W.l 

0 

N. X.  W.2 

N.W.  1 

1  c 

f 

f 

h 

f 

h 

0 

W.l 

W.l 

N.  W.l 

N.  W.2 

N.W.l 

*  1 

0 

elds 

f 

f 

f 

h 

1  0  5 

N.  N.  W.  1 

W.  8.  W.  1 

N.  X.  W.  1 

X.  N.  W.2 

X.  W.l 

N.  W.l 

i 

. 

h 

h 

f 

hh 

h 

iv.i 

W.  by  8. 1 

N.  W.  by  X.  1 

N.  W.l 

N.W.l 

N.W.l 

10  J 

. 

h 

h 

h 

hh 

h 

11  5 

N.l 

W.  N.  W.  1 

X.W.l 

N.W.l 

N.  W.l 

N.  W.2 

hh 

hh 

li 

( 

( 

N.  W.  1 

W.  N.  W.  1 

X.  W.  1 

N.  W.l 

N.  W.l 

N.  W.2 

Noon< 

U 

hh 

>> 

h 

h 

1  v.u. 

1 

,  5 

N.  W.  1 

W.S.W.1 

X.  N.W.l 

N.  W.  1 

0 

N.  W.l 

1  ' 

olds 

olds 

b 

0 

ff 

!  2  5 

1  N.  W.  1 

W.  by  8.1 

!  N.N.Wl 

N.  W.  2 

N.W.l 

N.W.2 

i  . 

elds 

elds 

0 

oldy 

1  -  5 

W.l 

W.  &  W.  2 

W.  X.  W. 

N.  W.  2 

N.W.l 

N.  W.2 

1  \ 

1 

1  . 

elds 

hh 

cc 

eldy 

A  J 

,  W.  N.  W.  1 

X.  W.2 

W.  N.  W.  1 

N.  W.2 

X.  W.  1 

N.W.2 

elds 

elds 

ee 

eldy 

1  6  \ 

N.  W.  1 

W.l 

W.  N.  W.  2 

N.  W.2 

N.W.2 

h 

eldy 

1  t 

6  \ 

N.W.2 

W.l 

W.2 

N.  W.2 

W.l 

N.W.2 

i  < 

olds 

e 

0 

ee 

eldy 

i  7  V 

N.  W.l 

W.l 

W.l 

N.W.by  W.l 

N.  W.  2 

W.2 

1 

c 

h 

h 

0 

elds 

•i 

N.W.l 

o 

W.l 

0 

W.l 

h 

N.  W.2 

0 

N.  W.2 

c 

.W  .1 

9  5 

S.1 

0 

N.  W.l 

N.W.2 

N.  W.2 

\ 

c 

h 

h 

0 

c 

,n  5 

N.W.l 

8.1 

N.W.l 

N.  W.2 

10  j 

0 

0 

h 

c 

!  11  \\ 

W.l 

8.1 

N.  W.  1 

N.  W.2 

N.  1 

1  ^ 

o 

c 

c 

0  1 

Udn'tV 

8.1 

W.2 

N.  W.  1 

N.  W.  2 

X.W.l 

1  ^ 

1  . 

1  1 

hh 

0  1 

1 

h  1 
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Table  XXIV. — Observations  of  the  direction  and  force  of  the  wind  and  state  of  the  sky  at  Mount 

Diablo^  California^  March  and  April,  1880. 

Abbreviations  used. — Wind :  0,  calm  ;  1,  very  li^ht ;  2,  moderate  ;  3,  freah  ;  4,  strong  ;  5,  very  strong  ;  6,  gale.  Sky:  c,  clear ;  h,  hazj’ ;  m, 
misty  ;  f,  fog  ;  elds,  clouds  ;  cldy,  cloudy  ;  r,  rain  ;  s,  sleet ;  hi,  hail ;  sn,  snow.  Duplication  of  letter  Indicates  intensified  state. 


Hour.  March  21. 


A.M. 

( 

1  < 


■Si 


4 

5 

6 

7 

8 

9 

‘■S 

Koon  ) 

v.u 

■s 

■i 

■i 

•s 

6  { 

6 


■‘S 

ln’t| 


W.  N.  W.  2 
c 

W.  N.  W.  2 
c 
0 


0 

h 

0 

b 

0 

h 

0 

h 

N.  N.  W.  1 


N.  W.2 
elds 
N.2 
o 


March  22. 


S.1 


S.  1 

5.2 

5.3 
S.2 
S.2 


March  23. 


S.2 


5.2 
elds 

f 

5.3 
f 


f 

S.3 

f. 

S.3 

S.3 

f 


March  26. 


elds  and  f 


elds 

elds 

elds 


N.  W.3 
cldy 

f 

S.  W.3 


Enveloped  in  ’  | 
fog  clouds 


S.W.3 

f 

S.W.3 

elds 

elds 


March  27. 


S.  W.2 


elds. 

elds. 

elds. 

elds. 

s. 

Heavy 

rain 

wind 

and 


snow 

storm 

sot 

in 

which 

lasted 

tUl 

March 

the 

twenty- 

eighth. 

preventing 

the 


seeing 

of 


March  28. 

Martinez 

East 

until 

after 

eleven 

o’clock 

March 

twenty 

eighth. 


S.  W.2 
cldy 

W.S.W.2 

cldy 


W.S.W.2 


f  and  elds 


March  29. 


Fog 

and 

snow 

up 

to  six. 


elds 

W.l 

elds 

elds 

elds 
S.  W.l 
f 

elds 


cldy 


0 

cldy 
S.  W.l 
sn 

W.  S.  W.  1 
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Table  XXIV, — Observations  of  the  direction  and  force  of  the  wiad,  etc. — Continued. 


Hoar. 

March  30. 

March  31. 

April  6. 

April  7. 

April  8. 

April  0. 

I 

April  10. 

A.M. 

c 

N.'W’.2 

aw.  3 
oldy 

a2 

0 

2  ] 

i 

c 

3 

as 

*  > 

elds 

0 

( 

c 

S.  W.  by  W.  3 
cldy  and  f 

S.3 

* 

r 

i 

f 

®  ) 

r 

•  1 

7 

W.byai 

0 

f 

8 

0 

. 

* ! 

. 

olds 

c 

. 

. 

10  j 

. 

elds 

f 

a  as.  3 

a4 

“  5 

0 

f 

( 

a4 

ato  w.l 

Noon< 

elds 

( 

p.if. 

r 

0 

W.l 

aaE.1 

aw.2 

hh 

1 5 

f 

h 

i 

{ 

a  1 

2  \ 

olds 

elds 

E.1 

as  1 

8  5 

olds 

1 

hh 

( 

N.l  j 

8.E.1 

*  ) 

h 

h 

olds 

( 
C  i 

N.TV.l 

Storming 

K  J 

5  )\ 

hh 

( 
( i 

W.l 

hard 

• 

cldfl  1 

S.  W.l 

S.  S.  E.  1 

at 

aw.  3 

2  j 

dds 

cldy 

aw.  3 

W.byN.l 

0 

dark 

S.W.3 

0 

8  5 

i 

aw.  3 

on 

W.3 

Q 

»  ) 

10 

aw.  8 

aaE.2 

April 

the 

ninth. 

1 

11 

aw.  3 

Hidn’t 

aw.  3 

aE.i 

. 

a3 

1 

W.8 

Digitized  by 


320 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY. 


Table  XXIV. — Observation  of  the  direction  and  force  of  the  wind,  d-c. — Continued. 
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Tablb  XXIV. — Observations  of  the  direction  and  force  of  the  wind,  &c. — Continued. 
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Office,  to  form  part  of  the  International  Polar  Researches. 
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Computing  Division,  Coast  and  Geodetic  Survey  Office, 

May  6,  1884. 

Dear  Sir:  Towards  the  end  of  March,  1881,  Mr.  Carlile  P.  Patterson,  then  Superintend¬ 
ent  of  the  United  States  Coast  and  Geodetic  Survey,  was  invited  to  aid  and  co  operate  in  the 
researches  proposed  by  the  International  Polar  Commission,  which  held  its  second  session  at 
Bern,  Switzerland,  in  August,  1880,  H.  Wild,  president.  General  W.  B.  Hazen,  Chief  of  the 
United  States  Signal  Corps,  U.  S.  A.,  having  notified  the  Commission  that  the  United  States 
would  take  part  in  the  undertaking,  caused  two  expeditions  to  be  fitted  out,  one  to  proceed  to 
Point  Barrow,  Alaska,  the  other  to  Lady  Franklin  Bay,  Grinnell  Land.  The  Coast  and  Geodetic 
Survey  was  to  co  operate  in  the  magnetic  work  which  these  parties  were  to  execute  by  furnishing 
such  magnetic  and  other  instruments  as  were  then  available,  and  by  instructing  three  or  four 
observers  of  the  Signal  Corps  in  their  use,  besides  bearing  a  part  of  the  expense  of  the  first- 
named  expedition,  the  second  expedition  having  been  provided  for  by  special  appropriation  of 
Congress. 

Part  I. — Introduction. 

It  was  not  until  near  the  close  of  April  that  these  preliminary  arrangements  were  concluded 
and  it  was  well  understood,  in  consequence  of  the  want  of  suitable  magnetic  instruments,  and  in 
particular  of  differential  instruments,  and  owing  to  the  fact  that  no  trained  scientific  observers 
were  at  the  time  available,  that  the  Coast  and  Geodetic  Survey  could  not  then  follow  the  minute 
instructions  which  had  been  prepared  for  the  guidance  of  the  various  expeditions  which  were  to 
take  part  in  the  work  of  the  Commission.  In  the  words  of  the  Superintendent,  we  were  simply  to 
do  for  terrestrial  magnetism  the  best  that  was  possible  at  the  time.  For  the  first  year  at  Point 
Barrow,  and  during  the  eutire  absence  of  the  other  expedition,  the  assistance  of  the  Survey  was 
more  incidental  than  fully  co-operative,  but  this  condition  was  considerably  improved  in  the  second 
year  at  Point  Barrow,  when  we  were  able  to  send  a  set  of  differential  instruments  with  a  newly 
instructed  observer.  In  the  summer  of  1883  a  special  observer  was  sent  in  charge  of  pendulum 
work,  and  particularly  to  verify  the  magnetic  work  as  well  as  to  redetermine  the  geographical 
position  and  the  true  meridian  or  azimuth,  but  unfortunately  he  was  unable  to  accomplish  any¬ 
thing  in  consequence  of  the  continued  rain,  fog,  or  cloudiness  of  the  sky  during  the  few  days  he 
could  stay  at  the  place,  the  state  of  the  ice  and  the  damaged  condition  of  the  vessel  demanding  a 
speedy  embarkation  of  the  whole  party. 

That  under  these  circumstances  the  magnetic  work  should  fall  somewhat  short  of  the  accuracy 
which  the  Commission  had  desired  it  should  possess  is  not  surprising;  indeed,  the  Polar  Conference 
found  afterwards  that  so  far  as  the  first  year’s  magnetic  work  was  concerned  it  appeared  to  have 
been  undertaken  rather  prematurely,  inasmuch  as  it  could  not  be  supposed  that  differentia} 
instruments  of  a  particular  description  were  ready  at  hand,  nor  w^as  there  sufficient  time  to  procure 
them.  Disclaiming  therefore  such  close  co-operation  as  would  have  been  desirable  but  which  was 
impossible  under  the  circumstances,  the  records  and  results  herewith  presented  are  the  outcome 
of  faithful  labor,  and  are  believed  to  be  an  acceptable  contribution  to  our  knowledge  of  magnetism 
in  high  latitudes,  and  it  is  thought  that  in  the  second  year,  at  least,  these  records  will  prove  to 
be  a  valuable  part  of  the  material  accumulated  by  the  several  expeditions. 

Later  on,  in  full  co-operation  with  the  work  undertaken  by  the  International  Polar  Commis¬ 
sion,  the  Coast  and  Geodetic  Survey  established  at  Los  Angeles,  Cal.,  a  magnetic  observatory  and 
equipped  it  with  a  set  of  Adie’s  self-recording  magnetometers  of  the  Kew  pattern.  In  the  spring 
of  1882  the  adobe  building  had  been  constructed  by  Assistant  J.  S.  Lawson,  and  in  July  following 
the  instruments  were  mounted  and  the  photographic  process  was  arranged  by  Mr.  W.  Suess, 
mechanician  Coast  and  Geodetic  Survey.  The  observatory  was  then  permanently  turned  over  to 
the  charge  of  Mr.  Marcus  Baker,  Coast  and  Geodetic  Survey,  under  whose  direction  the  absolute 
and  differential  measures  have  been  made  uninterruptedly  from  about  the  end  of  September,  1882, 
to  the  present  time,  and  it  is  the  intention  to  continue  the  work  for  some  years. 

In  May,  1881,  Mr.  J.  B.  Baylor,  and,  in  June  following,  Mr.  M.  Baker,  of  the  Geodetic  and 
Coast  Survey,  were  detailed  to  instruct,  at  Washington,  Sergeants  E.  Israel,  J.  Cassidy,  J. 
Murdoch,  and  M.  Smith,  Signal  Corps,  United  States  Army,  in  the  use  of  the  sextant  and  the 
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altazimuth  for  the  determiuation  of  time,  latitude,  longitude,  and  azimuth,  and  in  the  requisite 
computations;  they  were  likewise  instructed  in  the  use  of  those  magnetic  instruments  which  they 
were  to  take  with  them.  Mr.  A.  C.  Dark  was  instructed  at  San  Francisco  in  astronomical 
observations  by  Sub-assistant  J.  F.  Pratt,  Coast  and  Geodetic  Survey.  With  the  exception  of 
Sergeant  Israel,  who  proceeded  to  Lady  Franklin  Bay,  the  above-named  observers  formed  part  of 
the  personnel  of  the  Point  Barrow  party.  These  observers  made  the  best  use  of  the  short  time 
available  for  their  instruction. 

In  May,  1882,  J.  Palmarts  and  Sergt.  J.  E.  Maxfleld,  Signal  Corps,  United  States  Army, 
received  instructions  from  Mr.  Baker  in  the  use  of  the  sextant  and  the  theodolite,  and  in  June 
they  practiced  under  Assistant  Eimbeck,  Coast  and  Geodetic  Survey,  with  the  Brooke  differential 
instruments,  which  left  the  office  for  Point  Barrow  June  14,  1882. 

The  following  instructions  to  the  parties  were  drawn  up  (June  0,  1881)  by  the  writer,  under 
direction  of  Superintendent  C.  P.  Patterson : 

“instructions  and  notes  fob  the  guidance  of  the  observers  to  be  stationed  at 

POINT  BARROW,  ALASKA,  AND  AT  LADY  FRANKLIN  BAY,  NORTH  OF  SMITH  SOUND,  ARCTIC 

OCEAN. 

“As  soon  as  the  quarters  of  the  expedition  have  been  fixed  upon,  a  magnetic  house  will  be 
erected,  in  which  the  regular  magnetic  observations,  as  described  below,  will  be  made;  other  obser¬ 
vations  will  be  made  when  on  boat  or  sledge  trips. 

^^Instruments. — For  the  use  of  the  magnetic  observatory  there  will  be  provided  a  magnetometer 
for  absolute  and  differential  declination  and  for  horizontal  magnetic  intensity,  to  be  permanently 
mounted  on  a  stone  pier.  In  connection  with  this  instrument  a  meridian  or  azimuth  mark  will  be 
established  a  short  distance  off  the  observatory  and.  visible  from  it  through  an  opening  in  its  wall. 
The  astronomical  bearing  of  this  mark  will  be  carefully  determined  by  means  of  an  altazimuth 
instrument  and  solar  observations.  In  the  same  house,  but  on  a  separate  pier,  will  be  mounted  a 
Kew  dip  circle,  and  in  the  case  of  Point  Barrow  a  third  instrument,  a  bifilar  magnetometer,  will 
also  be  permanently  mounted  on  its  pier.  At  Point  Barrow  the  magnetometer  (or  unifilar)  and 
the  bifilar  instruments  will  be  mounted  in  the  magnetic  meridian  and  at  a  distance  apart  not  less 
than  12  feet,  and  the  dip  circle  will  be  mounted  equidistant  from  these  instruments,  forming  an 
equilateral  triangle.  At  Lady  Franklin  Bay  the  two  instruments  will  be  mounted  in  the  plane 
of  the  magnetic  prime  vertical  and  not  less  than  12  feet  apart.  No  iron  is  to  be  used  in  the  con¬ 
struction  of  these  buildings,  and  they  should  not  be  nearer  than  50  yards  to  any  other  building,  or 
double  that  distance  to  any  large  mass  of  iron.  Special  reading  lamps  (of  copper)  must  be 
provided  for  use  with  the  instruments,  and  they  must  be  tested  to  make  sure  that  they  do  not 
affect  the  position  of  the  magnets.  The  use  of  candles,  stuck  in  wooden  blocks,  is  preferable  to 
lamps. 

“  When  on  boat  or  sledge  journeys  the  party  will  carry  a  chronometer,  a  small  altazimuth 
instrument,  with  circles  of  about  3  inches  diameter  (as  constructed  by  Fauth  &  Co.,  of  Washing¬ 
ton,  or  Oasella,  of  London),  provided  with  a  magnetic  needle  or  compass  mounted  over  its  vertical 
axis,  and  a  dip  circle. 

Observations  at  the  permanent  station. — Hourly  observations  will  be  made  for  declination  and 
diurnal  variation  with  the  magnetometer  on  three  consecutive  days  about  the  middle  of  each 
month;  besides  these  observations,  extending  over  seventy -two  hours,  there  will  be  made  at  any 
convenient  intermediate  time  each  day  (of  the  three)  one  set  of  deflections,  followed  immediately 
by  a  set  of  oscillations  for  the  determination  of  the  horizontal  intensity.  At  Point  Barrow  the 
bifilar  will  be  read  immediately  after  the  unifilar.  There  will  also  be  made  at  any  intermediate 
time  each  day  (of  the  three)  a  set  of  dip  observations.  In  connection  with  the  declination,  the 
mark  will  be  read  once  each  day  (unless  the  instrument  should  accidentally  be  disturbed),  but  it 
suffices  to  determine  the  magnetic  axis  of  the  declination  magnet  on  one  of  three  days.  The 
instrumental  constants  of  the  magnetometer  will  be  determined  before  leaving  Washington,  and 
the  observer  will  use  the  Coast  and  Geodetic  Survey  magnetic  blank  forms  for  their  records,  or  in 
case  no  special  forms  are  provided  they  will  use  small  (octavo)  note-books;  they  will  also  compute. 
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as  soon  as  the  obseiivations  are  comi)leted  each  month,  the  magnetic  mean  declination,  dinrnal 
range,  and  turning  hours,  also  the  horizontal  force  in  absolute  measure  (English  units)  and  the 
dip,  tabulating  the  results  for  each  day. 

“  Extra  observations  on  other  than  the  three  days  about  the  middle  of  each  month  will  be  made 
during  all  occurrences  of  auroral  displays,  but  as  they  are  likely  to  be  very  numerous  at  Point 
Barrow,  observers  there  may  confine  their  extra  observations  to  the  more  conspicuous  displays 
only.  On  these  occasions  the  declinometer  (and  the  bifilar)  at  Point  Barrow  will  be  read  every 
ten  minutes,  or  oftener  or  less  often,  as  the  state  of  the  needle  may  appear  to  demand,  the  object 
being  to  ascertain  the  relation  and  establish  a  connection  between  the  appearance  of  the  aurora  and 
the  motion  of  the  magnetic  needle. 

When  landing,  on  a  boat  journey  or  during  a  sledge  journey,  at  suitable  stations  (not  less  than 
10  or  15  miles  apart),  the  time,  latitude,  and  azimuth  will  be  determined  by  the  altazimuth  instru¬ 
ment,  and  the  declination  by  the  same  instrument  (the  hour  and  minute  of  the  observation  is  to  be 
noted  in  order  that  the  diurnal  variation  may  be  allowed  for) ;  the  dip  will  also  be  observed,  and,  in 
case  time  is  pressing,  reversal  of  circle,  reversal  of  face  of  needle,  and  reversal  of  polarity  of  needle 
may  be  dispensed  with,  but  the  needed  corrections  to  the  result  from  the  single  position  of  the 
instrument  must  be  ascertained  at  the  permanent  station.  Observations  of  deflections  with  mag¬ 
netic  needle  (and  with  weights)  will  be  made  with  the  dip  circle  as  arranged  for  relative  and  abso¬ 
lute  total  force,  the  data  for  the  latter  to  be  supplied  at  the  permanent  station. 

“It  is  highly  desirable,  especially  in  the  case  of  the  Lady  Franklin  Bay  party,  that  all  stations 
within  reach  and  formerly  occupied  by  other  parties  for  magnetic  purposes  be  revisited  in  order 
to  furnish  material  from  which  to  deduce  the  secular  change  during  the  interval;  besides, all 
opportunities  should  be  taken  when  landing  on  the  way  up  to  secure  observations  for  declination, 
dip,  and  intensity;  the  latter  best  by  oscillations  of  the  intensity  magnet.  The  winter  quarters 
of  the  late  English  expedition  should  be  connected  magnetically  with  the  present  quarters. 

^^All  magnetic  observations  tcill  be  made  on  Gottingen  time^  as  provided  for  by  the  Hamburg  - 
Conference.* 

“All  magnetic  work  will  be  kept  strictly  in  conformity  with  “Notes  on  measurements  of 
terrestrial  magnetism,’’  United  Slates  Coast  Survey,  Washington,  D.  C.,  1877,t  and  other  records 
in  connection  therewith  should  be  equally  clear  and  complete,  and  all  computations  should  be 
made  by  the  observer  in  separate  books.  Duplicates  of  all  records  will  be  made,  compared  with 
the  original,  and  the  latter  returned  annually, J  if  practicable,  to  the  Superintendent  of  the  Coast 
and  Geodetic  Survey,  Washington,  D.  C.  The  observers  should  also  provide  themselves  with 
copies  of  the  ‘Admiralty  Manual  of  Scientific  Enquiry,’ the  ‘Arctic  Manual  and  Instructions, 
1875,’  and  ‘Aurorie,  their  Character  and  Spectra,  by  J.  K.  Caprou,  1880;’  also  ,with  ‘Terrestrial 
and  Cosmical  Magnetism,  by  E.  Walker,  18GG,’  and  any  other  work  they  may  require  for  their 
information.” 

Besides  the  above  paper,  which  is  printed  pages  12-14  in  “  Instructions  No.  72,  War  Depart¬ 
ment,  Office  of  the  Chief  Signal  Officer,  Washington,  D.  C.,  June  17, 1881,”  the  parties  received 
additional  instructions,  headed  “(2)  Obligatory  observations  in  the  domain  of  terrestrial  magnet¬ 
ism,”  and  “(3)  Elective  observations,”  contained  in  the  same  order.  Among  these  optional  obser¬ 
vations  are  mentioned  observations  of  tides  and  of  earth  currents;  for  both  of  these  phenomena 
returns  were  made. 

The  Point  Barrow  party  was  also  provided  with  a  plan  of  the  magnetic  house,  and  received 
the  following  note  respecting  the  adjustment  of  the  bifilar  magnetometer,  which  had  been  hastily 
constructed  from  some  remains  of  an  older  instrument. 

“TAe  portable  bifilar  magnetometer. — This  instrument  was  reconstructed  from  such  parts  as 
could  be  found  from  an  old  instrument.  A  collimator  magnet  was  provided,  also  a  new  bifilar 
suspension,  adjustable  by  means  of  a  right  and  left  handed  screw  in  the  place  of  a  disk,  as 
originally  supplied ;  the  projecting  arms,  indicating  that  the  instrument  had  been  arranged  tor 
an  induction  inclinometer,  were  removed. 

"  This  sentence  I  find  added  to  original  report. 

f  A  new  edition,  the  third,  has  since  appeared  in  Appendix  No.  8,  Coast  and  Geodetic  Survey  Report  for  1881. 

t  It  was  then  supposed  that  the  parties  would  remain  out  for  three  years. 
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‘‘It  is  to  be  used  diflferentially,  or  for  variations  only  of  tbe  horizontal  component  of  the  mag¬ 
netic  force.  The  instrument  is  to  be  adjusted  with  the  axis  of  the  collimator  magnet  in  the 
magnetic  prime- vertical,  and  the  variations  of  the  horizontal  force  are  observed  by  readings  of  the 
scale. 

“If  H  =  horizontal  magnetic  force,  A  H= variation  of  the  same,  angle  of  twist  in  the  bifilar 
suspension  (usually  between  40^  and  70®),  variation  of  this  angle  (expressed  in  parts  of 
radius),  then 

-^5  =cot  v/\v 


Pta^'i  Ci^  rtxjcL^Ttetie  hjoaae 


“If  7io=  reading  of  the  scale  of  any  fixed  part — say  of  the  magnetic  axis  of  the  collimator,  w= 
any  reading  at  another  time,  upvalue  of  one  division  of  the  scale  in  parts  of  radius  (or  angular 
value  in  minutes  times  .000291)  then 

z:it7=(n— Wo)  CL 
A  H 

“To  correct  for  changes  in  the  value  of  -g-  for  change  of  temperature  of  magnet,  let  g= 

change  of  magnetic  moment  of  magnet  corresponding  to  a  change  of  1®  Fah.,  we  have  then  the 
correction  q  {t — /©)  where  to=uormal  temperature  adopted  and  <=any  other  temperature.  The 
value  of  q  may  be  found  by  a  series  of  observations  of  oscillations  at  high  and  low  temperatures, 
the  magnet  being  suspended  as  in  the  unifilar  magnetometer.  Putting  /.=a  cot  v  we  have 

(w— Wo)+3  (^—fo) 

“The  value  of  Jc  may  be  about  .00025  and  it  should  be  so  arranged,  by  varying  the  distance  of  the 
threads  that  the  least  integer  reading  of  the  scale  should  indicate  about  to  P^-^t  of  the 
horizontal  force.  The  observed  variation  in  the  horizontal  component  of  the  magnetic  force  will 
be  true  only  in  case  the  magnetic  moment  of  the  suspended  magnet  remains  unchanged  during 
the  time  of  observations,  but  as  every  magnet  gradually  loses  magnetism  a  further  correction  for 
loss  of  magnetic  moment  is  needed ;  this  may  be  determined  by  comparing  differences  of  values 
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of  horizontal  force  as  determined  by  means  of  the  unifilar  magnetometer  at  certain  times  (and  after 
long  intervals)  with  a  series  of  corresponding  readings  of  the  differential  instrument.  The  mag¬ 
net  being  an  old  one,  it  seems  best  to  examine  and  readjust  the  bihlar  at  the  end  of  each  year  or 
sooner  in  case  of  necessity. 

“The  north  end  of  the  magnet  may  be  turned  either  to  the  right  or  left  of  the  meridian,  but  it 
will  be  desirable  to  choose  that  side  which  will  make  increasing  horizontal  force  correspond  to  in- 
creasing  scale  readings. 

“The  principal  adjustments  of  the  instrument  may  be  summed  up  as  follows: 

“Level;  suspend  magnet  as  unililar;  focus  telescope;  place  scale  horizontal  and  adjust  light 
for  distinct  vision ;  take  torsion  out  of  suspension ;  put  plane  of  detorsion  in  magnetic  meridian ; 
determine  axis  of  collimator;  determine  scale  value  or  value  of  one  division  in  minutes  of  arc;  point 
on  axis  and  note  corresponding  scale  reading  of  magnetic  meridian ;  take  off  uniftlar  and  substi¬ 
tute  bifilar  tube;  place  plane  of  bifilar  suspension  in  magnetic  meridian ;  point  on  axis  and  read 
torsion  circle;  test  this  by  turning  telescope  180®  in  azimuth  and  bringing  the  magnet  in  the 
reversed  position,  north  end  to  the  south,  and  read  torsion  scale;  if  it  reads  as  before  the  plane  of 
threads  was  truly  in  the  magnetic  meridian;  repeat  adjustment  if  necessary ;  turn  telescope  90®  or 
into  the  magnetic  prime- vertical,  and  turn  in  the  same  direction  the  torsion  circle  until  the  axis  of 
the  collimator  appears  pointed  in  telescope ;  read  the  torsion  circle,  it  will  be  from  the  merid¬ 

ian  value;  compute  the  value  of  k  and  alter  the  distance  of  threads  by  turning  the  screw  until  a 
satisfactory  value  for  k  is  found. 

“The  observers  will  remember  that  at  Point  Barrow  the  horizontal  force  is  about  one-half  of 
what  it  is  at  Washington.  They  may  also  consult  Lloyd’s  Treatise  on  Magnetism  (London,  1874).” 

With  reference  to  co  operation  with  the  Polar  Commission  during  the  second  year  of  occupa¬ 
tion  of  the  Point  Barrow  station  directions  were  given  by  you.  May  23, 1882,  to  prepare  the  old 
Brooke  magnetographs  for  immediate  service.  These  instruments  had  been  used  for  many  years, 
first  at  Key  West,  Fla.,*  and  lately  at  Madison,  Wis.,  and  required  thorough  overhauling;  more¬ 
over,  photographic  registration  being  out  of  the  question  in  the  Polar  regions,  they  were  changed 
and  remounted  according  to  a  plan  devised  by  me  for  direct  eye-observations.  By  extra  exertion, 
with  the  assistance  of  Fauth  &  Go.,  instrument  makers,  and  W.  Suess,  mechanician,  this  was 
expeditiously  done,  and  the  instruments  left  Washington  June  14,  1882. 

The  following  memorandum  was  handed  to  the  relief  party  before  starting  for  Point  Barrow: 

“May  26, 1882. 

“  The  magnetic  instruments  intended  for  Point  Barrow  will  be  the  modified  Brooke  magnet¬ 
ometers,  viz;  declinometer,  bifilar  or  horizontal  force  magnetometer,  and  Lloyd’s  balance  or 
vertical  force  magnetometer,  to  be  relatively  disposed  of  in  a  building,  as  shown  in  the  accom¬ 
panying  diagram. 

“  The  size  of  the  observatory  was  to  be  3  by  5  meters,  or  about  10  feet  by  16^  feet  inside,  and 
6J  to  feet  high;  size  of  the  brick  piers,  0.3  meter  square  and  about  1  meter  high;  cross-section 
of  telescope  pier  0.15  meter  by  0.6  long,  and  of  the  same  height  as  the  instrument  piers;  the  brass 
cylindrical  vessels  in  the  axis  of  which  the  magnets  are  suspended,  except  the  knife-edge  of  the 
Lloyd  balance  which  passes  through  the  center,  are  each  of  40  centimeters  diameter.  This  new 
observatory  should  be  distant  from  the  older  one  at  least  8  meters.” 


*  For  a  description  see  Coast  Survey  Report  for  1860,  Appendix  No.  26,  or  the  original  paper  in  Phil.  Trans.  Boy. 
Soo.,  1847,  Part  1,  ^'On  the  automatic  registration  of  magnetometers,  etc.,  by  photography.  By  Charles  Brooke. 
Jnne,  1846.” 
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The  following  notes  were  prepared  for  the  guidance  of  the  party  May  31,  1882 : 


“NOTES  ON  THE  MOUNTING,  THE  ADJUSTMENT,  AND  THE  DETERMINATION  OF  INSTRUMENTAL 
CONSTANTS  OF  THE  BROOKE  DIFFERENTIAL  MAGNETOMETERS. 


1.  The  declinometer  or  unifilar  magnetometer. 


“Take  out  the  torsion  of  the  suspension  skein  or  wire,  suspending  alternately  magnet  and 
weight,  until  the  telescope  readings  are  the  same;  adjust  fixed  mirror  to  read  50  of  scale,  which  is 
to  be  recorded  as  500 ;  adjust  movable  mirror  to  read  the  same  for  average  position  between  daily 
exti-emes ;  note  reading  t  of  torsion  circle.  Measure  torsion  of  suspension  by  turning  off  (i 
degrees  to  right  and  to  left,  and  reading  the  scale  (through  telescope) ;  turn  torsion  circle  back  to 
reeling  t 

Let  I  =  length  of  a  division  of  scale, 

r  =  radius  or  distance  from  face  of  scale  to  surface  of  mirror  (if  of  ghiss  silvered  on 
back,  two-thirds  of  the  thickness  of  the  glass  must  be  added),  then  the  angular 
value  of  one  division  of  scale, 

a  =  3437'.76^ 


“For  the  magnetometers  the  value  of  I  is  uniformly  1  millimeter,  and  the  angular  value  a  =  1', 
the  radius  r  being  =  1.719  meters,  which  has  to  be  carefully  measured  off*  for  each  instrument.  To 

determine  the  torsion  coefficient  j  let  a  =  angle  through  which  the  magnet  was  deflected, 

h  cv 

and  p  =  angle  through  which  the  torsion  circle  had  been  turned,  then  j  =  ;  hence  scale 

value  a  Ov)  expressed  in  minutes  of  arc.  Increasing  numbers  of  scale  should  correspond 


S,  Ex.  29 - 42 
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to  a  motioD  of  tlio  north  eud  of  the  magnet  to  the  enHt  The  scale  is  nambered  from  20  to  80 
(which  numbers  are  to  be  read  200  and  800),  and  thus  has  a  range  of  5°  on  either  side  of  the 
normal  i)08ition.  Two  spare  scales,  divided  on  white  bristol-board,  about  15  centimeters  long 
(giving  additional  extent  of  2A°),  should  be  made,  and  in  case  of  necessity  fastened  to  the  ends  of 
the  reading  scale.  The  vertical  cross-thread  of  the  telescope  is  to  he  hept  on  the  500  mark  as 
reflected  from  the  fixed  mirror,*  a  remark  which  applies  to  each  of  the  instruments.  The  dividing 
line  or  narrow  space  between  the  fixed  and  movable  mirrors  is  in  the  plane  of  the  optical  axis  of 
the  telescope.  The  instrument  is  placed  under  a  zinc  cover. 

2.  The  horizontal  force  or  bifilar  magnetometer. 

‘‘Put  plane  of  detojsion  in  fSe  magnetic  meridian,  turn  torsion  circle  wilh  weight  8usi)ended 
approximately  in  plane  of  meridian,  and  read  circle.  Remove  weight,  suspend  magnet,  and  again 

read  circle.  If  the  same  iis  before,  the  plane  of  detorsion  is  in  the  magnetic 
meridian ;  if  not,  repeat  the  process  until  the  result  is  satisfactory.  It  is 
recommended  to  mark  out  in  the  obseri^atory  the  directions  of  the  magnetic 
meridian  and  of  the  magnetic  prime- vertical  by  threads  or  fine  strings 
stretched  from  wall  to  wall ;  these  threads  would  also  aid  iu  the  setting 
of  the  piers.  Let  m‘’=readiug  of  torsion  circle  for  plane  of  detortion  in 
the  meridian ;  suspend  weight  and  torn  torsion  circle  to  turn 

movable  mirror  until  the  middle  line  or  50  of  the  scale  is  bisected,  in 
which  position  of  the  telescope  the  fixed  mirror  will  reflect  division  50  (to 
be  read  and  recorded  as  before,  500).  8usi>end  magnet  in  place  of  the 
weight,  turn  torsion  to  wi,**,  until  middle  line  of  scale  is  again  bisected, 
then  m/^-(d0^+m^)=:z  (see  annexed  diagram,  where  m=90<^).  Let  H=horizontal  component  of 
the  earth’s  magnetic  force,  wi=maguetic  moment  of  magnet,  W= weight  of  magnet  and  appendages 
(comt>ensation  bar,  mirror,  stirrup,  and  part  of  suspension),  2  a  and  2  b  the  distances  of  the  threads 
above  and  below  and  2=length  of  suspension,  then  J!. 


Wab 


sin  2:==H  m 


now  let  H  and  2?  vary  by  S  H  ^nd  d  z  and  the  ratio 


d  H 
H 


or  the  variation  of  the  horizontal  foixje  ex¬ 


pressed  in  parts  of  the  force  is  given  by  the  relation 

^^=cot  z  d  z 
11 

“  SuppuHe  the  scale  divisiou  to  be  1  millimeter,  and  the  distance  of  the  scale  and  mirror=r  mill¬ 
imeter,  then  d2=  i  .  Now,  putting  for  d  a  its  equivalent  a  (a-Mo)  where  a= value  of  one  division 

of  scale  in  terms  of  radius  and  »— no=the  dift'erence  of  any  two  scale  readings,  and  making  ik= 
a  cot  Zj  the  ratio  ^  becomes  k  (n— n©).  A  second  method  for  determining  the  scale  value  is  as  fol¬ 
lows  :  Let  1(7  =  ^  or  let  it  be  equal  to  any  other  convenient  fraction  of  W,  and  add  tv  to  the  sus- 
100 

pended  magnet,  then  the  difference  of  the  two  readings  of  the  scale,  that  is,  before  and  after  the 
small  weight  was  added,  or  for  weight  W  and  for  weight  W+w?  will  correspond  to  Yh  of  hori¬ 
zontal  force.  To  give  the  instrument  any  desired  sensitiveness  compute  the  angle  of  deflection  z 
corresponding  to  it,  and  set  the  torsion  circl|^accordingly ;  then  by  means  of  the  upper  suspension 
screw  (with  its  tw<^  sets  of  opimsing  screw-threads)  the  suspension-threads  are  to  be  brought  to 
that  distance  which  will  bring  the  middle  of  the  scale  (50)  on  the  vertical  thread  of  the  telescoi>e. 


*  An  important  addition  to  the  Brooke  inHtmments,  as  insuring  the  stability  or  fixity  of  the  direction  of  the  zero 
point  of  the  scale;  the  idea  was  taken  from  the  later  Adfe  magnetograph.  The  circular  windows  of  the  three 
magnetometers  were  of  French  plate-glass.  By  trial,  on  February  14,  1884,  I  find  that  the  transmitted  rays  for  the 
extreme  scale  ends  suffered  but  slight  refraction  by  turning  the  glass  in  its  own  plane ;  the  deviation  changed  from 
Q  to  5  divisions  in  maximo. 
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Using  the  second  method  a  weight  has  to  be  provided  corresponding  to  the  desired  sensitiveness 
and  the  suspension  threads  must 'be  regulated  in  order  that  the  additional  weight  may  produce  a 
change  of  a  certain  number  of  divisions  of  scale  when  it  is  added  and  taken  off. 

“The  instrument  is  provided  with  a  mechanical  compensation  for  changes  of  temperature;  in 
view  of  the  extreme  low  temperatures  which  are  likely  to  be  exi)erienced  at  Point  Barrow,  however, 
and  under  the  present  circumstances  it  will  be  better  to  deduce  the  corrections  for  any  outstand¬ 
ing  amount,  not  compensated,  differentially  from  the  observations  of  the  horizontal  force  them¬ 
selves,  than  to  attempt  a  complete  mechanical  compensation.  The  latter  operates  as  follows: 

(Referring  to  accompanying  figure,  suppose 
•8  the  temperature  increases,  the  effective  force 

I  ^  of  the  magnet  will  diminish,  the  differential 

«  r  *»  1^  I  expansion  of  glass  and  zinc  (which  materials 

**  form  the  compensation)  will  push  the  zinc 

_ _ end  in,  which  brings  the  suspension  threads 

^  closer  together  and  thus  diminishes  the  tor- 

"C  f  force,  balancing  H  in  the  same  ratio  as  H 

I  \  itself  diminishes.  Increasing  scale  readings 

I  should  correspond  to  increasing  horizontal 

I  murrmr  magnetic  forcc  or  to  a  movement  of  the  north 

^^fW//7/////Jf////  end  of  the  magnet  toward  the  north.  The 

narrow  space  dividing  the  fixed  from  the  movable  mirror  is  in  the  plane  of  the  optical  axis  of  the 
tele^scope.  The  instrument  is  placed  under  a  zinc  cover. 

3.  The  vebtioax  force  or  balance  hagnetometer. 

“  Put  the  knife-edge  supporting  the  magnet  in  the  magnetic  meridian  and  level  support,  the 
magnet  will  then  be  free  to  oscillate  in  the  magnetic 
prime- vertical ;  balance  the  magnet  and  its  appendages  ^ 

(mirror,  knife-edge,  balancing  weights,  compensation  bar, 
etc.)  horizontally  by  means  of  two  weights  on  opposite 

sides  of  the  knife-edge,  next  bring  the  center  of  gravity  i- 

of  the  system  to  that  particular  position  cloee  to  and  helorc 
the  knife-edge,  which  corres^nds  to  the  desired  sensi-  A 

tiveuess ;  this  is  done  by  raising  or  lowering  the  central  ■ 

ball  or  weight.  Set  the  mirror  so  that  the  middle  of  the 

scale  (50)  is  reflected  on  the  thread  of  the  telescope  when  the  magnet  is  level ;  at  the  same  time 
this  center  division  must  remain  bisected  as  seen  in  the  fixed  mirror. 

Let  V  =  the  vertical  component  of  the  earth^s  force, 

d  =  the  horizontal  distance  of  center  of  gravity  of  the  system  from  the  plane  of  sup¬ 
port  passing  through  the  knife-edge, 

W  =  weight  of  magnet  and  appendages, 
m  =  the  magnetic  moment  of  magnet, 
then  V  w  =  W  d. 

“  Now  suppose  the  magnet  inclined  through  the  small  angle  tf;  and  let  h  =  distance  of  center 
of  gravity  of  the  system  below  plane  of  knife-edge,  then 

6Y  h  , 

V=3^ 


“  To  determine  the  ratio  ^  we  oscillate  the  magnet  and  appendages  in  its  vertical  plane  and 

let  T  =  time  of  an  oscillation  when  in  that  position;  we  then  take  the  magnet  off  its  support  and 

suspend  it  (with  its  appendages)  by  a  single  thread  (determining  torsion  and  allowing  for  it)  as 

in  the  case  of  a  free  declination  magnet,  observing  that  the  sides  which  were  vertical  when  on  its 

bearings  will  now  be  horizontal.  The  moment  of  inertia  will  be  the  same  as  before.  Let  T,  =  th^ 

time  of  a  horizontal  oscillation,  then 

V  T  2  T  * 

cot  dip.  tp  tp  cote 
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where  6  =  dip.  For  one  linear  unit  of  scale  and  r  units  of  distance  to  mirror  the  value  of 

The  dip  is  to  be  deterniined  by  means  of  the  dip  circle.  For  a  particular  scale  value,  T,  having 
been  determined,  we  alter  the  position  of  the  center  of  gravity  by  the  a^jasting  screw,  until  by 
trial  the  desired  value  of  T  is  proiluced.  The  scale  value  may  also  be  ascertained  by  means  of 
deflections,  the  magnet  being  tirst  in  a  horizontal  and  next  in  a  vertical  position  (see  page  65  of 
second  part  of  bulletin,  St.  Petersburg,  1882).* 

‘‘The  temperature  compensation  originally  with  the  Brooke  balancing  magnetometer  consisted 
of  a  glass  thermometer  tube  filled  with  mercury ;  this  has  been  removed,  and  a  brass  arm  was  sub¬ 
stituted  as  in  the  Adie  instrument.  The  comi>en8ation  operates  as  follows:  Supjwse  the  temi>era- 
ture  is  rising,  the  magnetic  energy  of  the  horizontJil  magnet  will  diminish  and  gravity  will  conse¬ 
quently  pull  the  south  or  unmarked  end  of  the  magnet  down  and  thus  elevate  the  marked  end,  but 
this  is  counteracted  and  the  balance  restored  by  the  expansion  of  the  brass  arm  which  is  directed  to 
or  on  the  same  side  as  the  marked  end ;  the  diminution  of  magnetic  moment  is  thus  counteracted 
by  the  increased  leverage  of  the  extended  brass  arm. 

“Increasing  scale  rowings  should  correspond  to  increasing  vertical  magnetic  force  or  to  a 
movement  of  the  north  end  of  the  magnet  do'tmwards.  The  instrument  is  placed  under  cover  of  a 
thick  plate-glass. 

“Referring  to  the  diagram  of  the  magnetic  observatory  containing  the  modified  Bi*ooke  differ, 
ential  or  variation  instruments,  it  will  be  seen  that  the  north  seeking  or  marked  ends  of  the  mag¬ 
nets  turn  all  to  the  inside  or  toward  the  telescope  pier.  The  directions  in  which  the  scale  numbers 
increase  are  also  there  indicated. 

“Time  being  wanting  for  an  accurate  mechanical  compensation  of  the  force  magnetometers,  it 
is  the  intention  that  only  the  gieater  part  of  the  change  should  be  so  compensated  and  corrections 
applied  for  the  remainder ;  for  this  purpose  thermometers  are  inserted,  which  are  to  be  read  in  con. 
nection  with  the  scales.  The  data  for  outstanding  temperature  correction  will  be  had  from  the 
ordinary  hourly  observations.” 

The  Point  Barrow  party  was  also  put  in  ]X)Ssession  of  the  resolutions  adopted  at  the  third 
session  of  the  International  Polar  Conference,  held  at  St.  Petersburg,  August,  1881.  From  this 
publication  the  following  notes  were  taken : 

The  differential  magnetic  observations  for  changes  of  declination,  horizontal  and  vertical  com¬ 
ponents  of  the  earth^s  magnetic  force  are  to  be  made  hourly  and  continuously,  commencing  as  soon 
as  possible  on  or  after  August  1,  1882,  and  closing  as  late  as  practicable  before  or  on  September 
1,  1883. 

These  hourly  observations  may  be  made  either  with  reference  to  local  time  or  with  reference  to 
any  other  meridian.  [The  full  hours  of  local  mean  time  are  recommended,  and  the  instruments 
are  to  be  read  in  the  order,  bifilar  one  and  one-half  minutes  before  and  after,  unifilar  one  minute 
before  and  one  minute  after,  and  balance  magnetometer  one-half  minute  before  and  one  minute 
after  each  full  hour.J 

Term-day  observations. — Term  days  are  the  Ist  and  15th  of  eaoh  month  (excepting  January  1, 
when  January  2  will  be  taken).  The  differential  instruments  on  term  days  are  observed  every 
five  minutes  throughout  the  twenty-four  hours,  and  strictly  according  to  Oottingen  mean  civil  tmCj 
beginning  with  0‘‘  0*”  (or  midnight  at  Gottingen).  The  three  instruments  will  be  read  as  rapidly' 
as  possible,  one  after  another,  in  the  order  given  above,  the  declinometer  being  read  at  the  exact 
full  fifth  minute. 

Additional  observatiom  on  term  days  during  one  hour,  specified  as  below.  Declinatiou 
observations  will  be  made  every  twenty  seconds,  beginning  with  the  full  hour  and  minute  of 
Gottingen  mean  civil  time. 

*  If  F  =  angle  which  the  line  joining  the  centers  of  gravity  and  of  motion  makes  with  the  axis  of  the  magnet,  wc 
T  2  V 

have  tan  c  tan  0  =  ;  also  ^  =  tan  0,  and  since  in  onr  case  a  =  90<^,  formnla  (3)  of  page  63  changes  to 

^  V  =  H  v- ;  hence  4^=^  V-  cot  6 

as  above. 
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-August 

1. 

Noon  to  1  p.  m. 

1883 — February  15. 

1  a.  m.  to  2  a.  m. 

15. 

1  p.  m.  to*  2  p.  m. 

March 

1. 

2  a.  m.  to  3  a.  m. 

September 

1. 

2  p.  m.  to  3  p.  m. 

15. 

3  a.  m.  to  4  a.  m. 

15. 

3  p.  m.  to  4  p.  m. 

Ai)ril 

1. 

4  a.  m.  to  5  a.  m. 

October 

1. 

4  p.  m.  to  5  j).  m. 

15. 

5  a.  m.  to  0  a.  m. 

15. 

5  p.  m.  to  6  p.  m. 

May 

1. 

6  a.  m.  to  7  a.  m. 

November 

1. 

0  p.  m.  to  7  j).  m. 

15. 

7  a.  m.  to  8  a.  m. 

15. 

7  p.  m.  to  8  j).  m. 

June 

1. 

8  a.  m.  to  9  a.  m. 

December 

1. 

8  p.  m.  to  9  p.  m. 

15. 

9  a.  m.  to  10  a.  m. 

15. 

9  p.  m.  to  10  p.  m. 

July 

1. 

10  a.  m.  to  11  a  .  m. 

-January 

2. 

10  p.  m.  to  11  p.  m. 

15. 

11  a.  m.  to  noon. 

15. 

11  p.  m.  to  midnight. 

August 

1. 

Noon  to  1  p.  in. 

February 

1. 

Midnight  to  1  a.  m. 

15. 

1  p.  m.  to  2  p.  m. 

If  three  observers  are  available  all  three  instruments  will  be  observed. 

Absolute  magnetic  measures  of  declination,  dip,  and  intensity. — Observations  are  to  be  made  as 
often  as  neeessary  to  furnish  the  absolute  values  needed  for  the  differential  measures.  [Unless 
some  change  is  suspected  in  the  latter  it  will  suffice  to  observe  for  absolute  values  the  declina¬ 
tion,  the  dip,  and  horizontal  intensity  (oscillations  and  deflections)  on  the  day  before  each  term 
day ;  declination  observations  will  then  be  made  about  8  a.  m.  and  1  p.  m.,  local  time,  and  for 
these  and  the  intermediate  hours  the  corresponding  readings  of  the  scales  of  the  differential  and 
absolute  instruments  will  be  given  ;  observations  for  dip  and  intensity  may  l)e  made  at  any 
convenient  time  of  the  day.J 

Tests  are  to  be  made  for  possible  local  deflection  before  selecting  the  position  for  the  abso 
lute  instruments. 

Scale  values  of  differential  instruments. — The  unifilar  or  declinometer  should  have  a  sensitive 
ness  such  that  1  millimeter  on  the  scale  will  correspond  to  a  variation  in  declination  (D)  equal  to 
I',  hence  6  D  =  1'.  For  the  bifilar  or  horizontal  force  magnetometer,  at  a  place  where  the  dip  is 
ti,  one  millimeter  of  its  scale  will  be  made  to  correspond  to  a  variation  of  the  horizontal  compo 
nent  (11)  of  the  magnetic  force  =  0.001  cos  6,  hence  n=  .001  cos  6  expressed  in  the  metric  units 
of  the  force  mm.,  mg.,  s.  For  the  vertical  force  or  the  balance  incagnetometer  1  millimeter  of  the 
scale  will  be  made  to  correspond  to  a  variation  of  the  vertical  component  (V)  of  the  force  =  0.001, 
hence  V  =  .001  in  the  same  units  as  above.* 

For  absolute  measures  the  Point  Barrow  party  had  Coast  and  Geodetic  Survey  magnetometer 
No.  11  and  the  Lady  Franklin  Bay  party  magnetometer  No.  12,  both  new  instruments  made  by 
Fautli  &  Co.,  of  Washington;  Kew  dip  circle  No.  23  was  taken  to  the  former  pLice  and  Kew^ 
dij)  circle  No.  19  to  the  latter,  both  instruments  the  property  of  the  Coast  and  Geodetic  Survey. 
The  magnetometers  are  described  and  figured  (plate  No.  30)  in  Coast  and  Geotletic  Survey  Rej)ort 
for  1881,  Appendix  No.  8.  The  Kew  dip  and  intensity  circles  with  needles  9  centimeters  in  length 
are  well  known. 

GEOGRAPHICAL  POSITION  OF  OOGLAAMIE  STATION,  ALASKA. 

The  two  United  States  Polar  expeditions  which  had  been  organized  under  the  orders  of  W. 
B.  Ilazen,  Brigadier  and  Brevet  Major  General,  U.  S.  A.,  and  Chief  Signal  Oflicer,  left  for  their 
respective  destinations  early  in  the  summer  of  1881,  the  one  for  Alaska,  in  command  of  P.  II.  Ray, 
Lieutenant,  U.  S.  A.,  the  other  for  Lady  Franklin  Bay,  in  command  of  A.  W.  Greely,  Lieuteiiant, 

U.  S.  A. 


•Supposing,  for  the  sake  of  illustration,  that  at  Point  Barrow  H  =  0.9,'3  (in  mm.,  mg.,  s.  units)  and  =  then 

cos  ^=.1478  and  8  n  =  .0001478  =  nearly.  From  cot^  =  .,^-^,  we  have  log  cot  ir  =  9.728‘2‘2,  hence  «  =  .V2^ 

o7do  H  arc  1 

and  the  whole  angle  to  be  turned  off  would  be  90'^-f  151^  52'.  For  the  vertical  force  instrument  we  have  from 

V=H  tan  dj  V=0.S5r>5j  also  total  force  F  =  H  sec  0  =  6.4272  and  for  8  V  =  .001  (metric  units),  =.000157.'!.  The 
angular  value  of  one  division  of  each  of  the  scales =1'. 
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Lieutenant  Ray’s  party  sailed  from  San  Franciscc)  in  the  Golden  Fleece  July  18,  and  arriv 
Ooglaainie,  near  Point  Barrow,  September  8.  The  meteorological  and  magnetic  station  was  estab¬ 
lished  near  the  small  Esquimaux  settlement  of  that  name,*  about  17  kilometers,  or  lOJ  statute  miles, 
from  Point  Barrow  and  to  the  southward  and  westward  of  it,  about  150  meters  from  the  coast  of 
the  Arctic  Ocean  and  at  an  elevation  of  about  5  meters  above  its  level. 

The  geographical  position  of  the  station  as  derived  from  dead  reckoning  on  board  the  Gulden 
Fleece  is  given  by  Lieutenant  Ray,t  as  follows:  latitude  71^  17'  50",  longitude  156°  23'  45"  west 
of  Greenwich.  The  astronomicjil  observations  at  Ooglaamie  for  position  and  direction  of  meridian 
were  matle  by  A.  0.  Dark,  and  are  contained  in  Appendix  I,  but  are  not  submitted  with  this 
report.  Observations  found  defective  or  unreliable  from  whatever  cause  have  been  omitted  in  this 
appendix.  The  latitude  here  adopted  results  from  two  sets  of  observations  j  one,  of  a  series  of 
double  altitudes  of  the  sun  on  April  28,  1882,  the  other,  of  two  sets  of  single  altitudes  of  the  sun 
about  upper  and  at  lower  culmination  on  June  24,  1882.  The  first  value,  from  sextant  observa¬ 
tions,  has  been  given  the  weight  4,  and  the  second  value,  from  theodolite  observations,  the  weight 
1;  the  resulting  latitude  becomes  ^=71'^  17'.7  with  an  estimated  probable  error  of  iO'.S. 
According  to  British  Admiralty  Chart  2164  the  position  of  Plover  Point,  where  the  English  relief 
expedition  under  Commander  R.  Maguire,  R.  N.,  was  stationed  in  1852-’3-’4,  is  in  latitude 
710  21'  25"  and  in  longitude  1500  16'  06"  west  of  Greenwich.  Following  the  trend  of  the  coast 
between  the  cemetery  and  the  summer  camp  down  to  OogLaamie  and  converting  the  linear 
measures  of  the  chart  into  difterence  of  latitude  A  q)  and  dittereiifce  of  longitude  A  A  we  find  for 
the  latitude  of  Ooglaamie  station  71°  21'.4— 3'.5=71o  17'.9,  and  for  the  longitude  of  the  station 
1500  16'.l+28'.4=156o  44'.5  west  of  Greenwich.  Since  neither  the  first  (nautical  result)  nor  the 
last  result  (depending  on  estimated  direction  and  distance)  can  compare  in  accuracy  with  the 
value  deduced  at  the  station  I  shall  <adopt  the  value  ^=71^  17'. 7. 

The  longitude  adopted  results  from  a  chronometric  determination  made  by  the  supply  expedi¬ 
tion  in  the  summer  of  1882  in  the  Leo,  under  the  command  of  Lieutenant  Powell,  Signal  Corps, 
U.  S.  A.  The  result  as  worked  out  by  Mr.  W.  Upton,  computer  in  the  office  of  the  Chief  Signal 
Officer,  is  given  in  his  report  appended  to  “  Signal  Service  Notes  No.  V.  Work  of  the  Signal 
Service  in  the  Arctic  Regions;  prepared  under  the  direction  of  General  Ilazen,  Washington, 
1883.”  It  depends  on  four  chronometers,  the  seti  rates  of  which  could  be  established  from 
observations  at  San  Francisco  before  and  after  the  voyage  and  at  Plover  Bay,  East  Siberia, 
during  the  voyage,  though  neither  at  Plover  Bay  nor  at  Ooglaamie  did  the  weather  prove 
favorable.  Mr.  Upton’s  result  is  10**  26'"  39*  ±  10*  or  156°  39'  45"  ±  2'  30".  It  will  be  seen 
that  this  result  is  intermediate  between  that  derived  from  dead  reckoning  on  board  the  Golden 
Fleece  and  from  the  English  determination  of  their  station  in  1853  to  the  south wanl  and  eastward 
of  Barrow  Point  and  referred  to  our  station.  Moreover,  we  have  two  sets  of  lunar  distances 
from  the  sun  July  7, 1882,  with  the  resulting  longitude  10**  25'"  57%  and  a  set  of  lunar  distances 
from  Jupiter  as  observed  at  Point  Barrow  and  referred  to  Ooglaamie  by  the  addition  of  I*"  25% 
giving  the  result  10^  27'"  14*.  The  mean  of  these  two  astronomical  determinations  is  lO**  26"’  36*, 
which  agrees  so  well  with  the  above  chronometric  value  that  I  have  adopted  the  latter,  viz : 

ArzslO**  26'"  39*  or  156o  39'  45"  west  of  Greenwich. 

For  the  magnetic  work  we  need  the  difference  of  longitude  between  Ooglaamie  and  Gottingen, 
Germany.  Taking  the  latter  place,  0^  39'"  46*.2  east  of  Greenwich,  we  have  the  required  differ¬ 
ence  ll**  Od"*  25*  ±  10*,  by  which  amount  Gottingen  is  east  of  Ooglaamie. 

The  mdgmtic  work  at  Ooglaamie^  1881-’2-’3. — The  necessary  buildings  were  erected  without 
delay.  October  3,  1881,  the  party  was  housed.  October  17  the  meteorological  observations  were 
commenced  and  the  instruments  were  mounted  in  accordance  with  the  plan  furnished  with  the 


*  Called  Ootivakli  on  Ivon  Petroflf’s  map  of  Alaska ;  Tenth  Census  of  the  United  States ;  Washington,  1882.  The 
name  Kokmullit  given  on  this  map  is  that  of  an  Esqnimanx  settlement  at  Point  Barrow ;  it  is  called  Noowook  on  the 
Admiralty  chart  of  1853  (No.  2154). 

t  Report  to  Chief  Signal  Officer  of  September  15, 1881. 
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iustructioDH,  but  it  was  not  till  the  1st  of  December  that  the  magnetometers  were  adjusted  and 
the  regular  hourly  magnetic  observations  were  recorded.  Lieutenant  Ray  remarks  :  • 

“  The  three  magnetic  instruments  were  mounted  on  wooden  piers,  the  season  being  too  far 
advanced  to  place  masonry.  Posts  12  inches  square  were  set  into  the  frozen  earth  to  a  depth  of 
1  foot  and  cemented  into  their  place  by  pouring  water  around  them  and  allowing  it  to  freeze. 
These  piers  answered  every  puri)ose,  were  perfectly  solid,  and  did  not  change  their  position  in  the 
slightest  degree,  and  when  the  observatory  was  taken  down  this  summer  I  found  the  ice  around 
their  base  unmelted.  As  soon  as  the  weather  was  wann  enough,  brick  piers  capped  \iith  stone 
were  placed,  and  the  instruments  are  now  all  in  position  on  permanent  piers!’^ 

This  operation  occasioned  an  interruption  in  the  hourly  observations  from  July  22  to  July  30, 
1882.  This  first  series  closed  with  September  9,  1882.  It  includes  term-day  observations,  also 
hourly  observations  of  dipping  needle  deflected  by  a  constant  weight  as  a  substitute  for  a  vertical 
force  measure.  These  latter  observations  of  relative  total  force,  while  of  small  value  asdiflerential 
measures,  may  nevertheless  supply  means  for  computing  changes  in  the  intensity  which  otherwise 
would  have  been  wanting. 

The  supply  party  in  the  Leo  arrived  off  Ooglaamie  August  20, 1882,  with  the  Brooke  mag¬ 
netometers.  They  were  mounted  on  brick  piers  in  a  building  specially  erected  for  them,  and  their 
relative  position  was  in  strict  conformity  with  the  plan  contained  in  the  instructions.  So  long  as 
thawing  weather  continued  these  piers  lacked  somewhat  in  stability,  but  the  frost  soon  rendered 
them  immovable.  These  instruments  having  been  adjusted,  the  hourly  series  of  observations  com¬ 
menced  September  12,  l582,  an  d  was  continued  without  interruption  to  August  27, 1883.  The  term- 
da  v  observations  and4i|K>8e  ^  , 


for  absolute  measure  were  con¬ 
tinued  throughout  the  second 
year  of  the  occupation  of  the 
place. 

It  has  already  been  men¬ 
tioned  that  in  consequence  of 
unfavorable  conditions  be¬ 
tween  August  22  and  August 
29  (when  the  station  was  aban¬ 
doned)  no  verification  of  the 
magnetic  work  could  be  made 
by  Mr.  R.  A.  Marr,  but  on  the 
return  voyage  some  magnetic 
observations  were  secured  at* 
Unalashka,  and  after  the  re¬ 
turn  of  the  instruments  to 
Washington  some  additional 
verification  work  was  done  by  ' 
Sergeant  Maxfield  in  January 
and  February,  1884. 

The  accompanying  sketch 
shows  the  location  of  the  mag¬ 
netic  observations  and  the  po¬ 
sition  of  the  instruments. 

The  first  position  of  the 
magnetic  observatory  was  a 
little  to  the  westward  of  theL 
new  iKwition  shown  on  the 
sketch ;  the  change  was  made 
in  July,  1882. 


U.  S .  Poteur  Stalimtr  ,  Auutk/a^ 


u 


fir  mV 


•  In  his  report  to  the  Chief  Signal  Officer,  dated  at  Ooglaamie  August  25,  18S2. 
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Part  II. — Ausolute  measures. 

MOSnir.Y  V.lfJEH  OE  I  HE  MdaNETlC  UECIAXATIOX,  Dll’,  AXU  IXTEXSITY  AT 

DEVEMIiEU,  IKSI,  TO  .1  r<;  Tsr,  l-ss:!. 

RESULTS  OF  THE  MAONE'JIU  DE(;LINATION. 

The  liorizontal  direetioii  of  the  nia^iietie  force  at  Oo^^laamie  was  detiinniued  by  ineaiis  of  Fauth 
Co.’s  ina|;iietoineter,  Coast  and  Geodetic  Survey,  No.  11,  mounted  ou  the  iidrtheru  pier  of  the 
magnetic  observatoi^',  built  soon  after  the  arrival  of  the  party;  in  July,  1882,  it  wa^  shifted  to 
a  new  position,  where  it  remained  to  the  close  of  the  work.  This  instrument  served  for  the 
absolute  as  well  as  for  ditlerential  or  variation  measures;  the  latter  observations,  however,  were 
disijoiitjnued  on  the  arrival  in  the  second  year  of  the  Hrooke  variation  instruments.  The  iustru 
ment  wius  not  well  lulapted  for  differential  work,  as  has  b(‘en  stated. 

From  returns  brought  home  in  the  “Leo”  it  was  evident  that  the  declinations  were  defective, 
for  some  reason  not  then  apiiarent ;  also  that  the  magnet,  which  was  a  new  one,  had  parted  with 
much  of  its  magnetism.  It  became  desirable,  therefore,  practically  to  test  the  condition  of  the 
instrument  for  accurate  work  as  soon  as  this  could  be  done.  It  wiis  returned  to  the  office  at 
Washington,  January  12, 1884,  and  after  undergoing  some  trilling  rciiairs  due  to  defective  packing, 
Sergeant  Maxfield  was  directe^l  to  determine  the  declination  with  it  at  the  magnetic  observatory 
in  this  city,*  also  to  furnish  some  additional  measures  of  the  instrumental  constants,  those  obtained 
by  Sergeant  Smith  in  June,  1881,  not  being  deemed  surtuaent.  These  metisures  proved  that  the 
instrument  was  still  in  a  satisfactory  condition. 

When  the  full  returns  came  to  hand  it  became  evident  that  the  discrepancies  noticed  in  the 
monthly  values  of  the  declination  were  due  to  a  want  of  attention  to  the  suspension  fiber.  The 
j)lane  of  detorsion  was  apparently  placed  in  the  magnetic  meridian  in  December,  1881,  but  no 
further  test  or  adjustment  was  made  till  March,  1883;  during  this  period  the  force  of  torsion  had 
gradually  increased  (from  unknown  causes)  and  attected  the  declination  to  the  amount  of  nearly 
in  September,  1882 ;  after  this  date  this  deflection  remained  perfectly  stea^iy  until  removed  in 
March,  1883. 

For  the  first  six  months  the  monthly  results  refer  to  the  mean  declination  of  the  day  (from 
twenty-four  hourly  values),  but  after  the  arrival  of  the  Brooke  differential  instruments  the  declina¬ 
tions  were  referred  to  the  mean  of  the  respective  months  through  hourly  corresponding  readings 
of  the  Fauth  &  Co.  magnetometer  No.  11  and  the  Brooke  declinometer.  These  corresponding 
readings  generally  extend  over  six  hours  on  each  day  of  observation. 

The  record  and  computation  of  the  absolute  measures  are  contained  in  Appendix  II,  not 
submitted  herewith.  Placing  little  reliance  on  the  determination  in  December,  1881,  on  account 
of  a  weak  astronomical  azimuth,  and  omitting  for  the  present  all  results  of  1882  and  those  for  1883 
up  to  the  middle  of  March,  we  have  the  following  reliable  values,  which  rest  ou  a  new  astronomi¬ 
cal  azimuth  determined  July  25,  1882,  and  which  are  roughly  checked  by  a  second  measure  taken 
on  the  Brooke  declination  pier  August  31,  1882,  the  same  markf  being  used  and  all  distances 
being  known.  The  observations  of  July  31  are  rejected,  there  being  aiiparently  an  error  of  about 

*  The  obHurvatiouB  made  February  5  and  7,  1884,  gave  for  the  declination  fiT'.O  west.  The  same  conumted  from 
annual  determinations  made  at  Waehiugton,  D.  C.,  since  1877,  in  4  ^  0(P.4  went ;  dilference  2'. 5.  The  measurcH  for 
intensity  were  equally  satisfactory. 

t Bistance  magnetometer  No.  11  to  mark  900  feet,  and  to  Brooke  declinometer  dO.b  feet.  First  position  of  instru¬ 
ment  November  21,  1881,  azimuth  of  mark  ou  housi?  9C  IIV  west  of  north,  from  observations  on  Jupiter  ;  second  posi¬ 
tion  of  instrument  July  2r),  1882,  mark  4(P  30'  east  of  north,  from  observations  of  the  sun. 
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Table  of  resulting  magnetic  declinations  at  Ooglaamie  station. 

[Values  reduced  to  mean  of  mouth  by  means  of  the  differential  observations.] 


Date. 

Declination. 

1 

Monthly  mean  values. 

Corresponding 
mean  or  readings 
of  Brooke 
declinometer. 

1883. 

O  /  1 

1883. 

IHvisions. 

Mar.  31 

35  33. 3  E. 

March . 

—  35  33. 3 

484.7 

Apr.  14 

35  31.  7 

April . 

20.0 

482.1 

Apr.  30 

35  26.  4  ' 

May . 

28.6 

476.0 

May  14  j 

35  30.8 

June . 

11.8 

475.7 

May  31 

35  26. 3 

July . 

47.8 

474.0 

June  14 

35  25.  2 

August . 

30.1 

473.6 

June  30 

34  58.3  ; 

Mean  D  = 

1  —35  30. 1  1 

Mean  477. 6  =  r* 

July  14 
Aug.  14 

35  47.  8  , 

35  30. 1 

Corresponding  to  the  epoch  June  1,  1883. 

- - 

— 

— 

— 

The  following  results,  except  the  first,  are  those  affected  by  torsion;  some  of  these  we  projiose 
to  use  differentially;  they  are  all  reduced  to  the  mean  of  the  month  respectively: 


Date. 

Declination. 

Remarks. 

1881. 

o 

/ 

Dec. 

n 

35 

15.7  E. 

1882. 

Jan. 

24 

37 

28.8 

Apr. 

18 

39 

49.9 

May 

24 

39 

06. 1 

June 

17,18 

39 

47.4 

July 

19,20 

39 

54.0 

Aug. 

19 

41 

14  0 

(New  position  of  instrument,  and  new  azl- 
(  muth  used  here. 

Aug. 

31 

41 

23.4 

Sept. 

14 

41 

19.7 

Sept 

30 

41 

35.5 

Oct 

14 

41 

23.0 

Oct 

31 

41 

17.7 

Nov. 

16 

41 

ia7 

ov. 

30 

41 

14.7 

ec. 

14 

41 

08.8 

1883. 

Jao. 

1 

41 

15.1 

Jan. 

14 

41 

10.3 

Jan. 

31 

41 

24.7 

Feb. 

14 

41 

26.1 

Feb. 

28 

40 

16.7 

Torsion  partially  removed  by  observer. 

Mar. 

14* 

36 

02.0 

Observer  attempte<l  to  take  out  the  torsion. 

*  After  this  date  the  magnet  was  suspended  on  a  single  fiber ;  it  had  previously  been  suspended  on  two  fibers. 

Towards  the  middle  of  August,  1882,  the  deflecting  force  of  torsion  had  become  constant  and 
remained  so  to  the  middle  of  February  in  the  following  year.  For  this  period  we  have  the  following 
S.  Ex.  29 - 13 
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ineaus,  and  the  corresponding  monthly  means  of  the  readings  r  of  the  Brooke  differential  magnet¬ 
ometer,  the  mean  correction  to  the  absolute  results  is  then  found  as  shown  below : 


Date. 

D'  i 

obatTved 

docliiiatiou. 

IJrooko 
dot  liuuiueter 
r. 

r-r^-r. 

D  d-  A  '*• 

Correction  for 
toibion. 

Corrected  ^ 
declination,  j 

1882. 

19,31 
Sept.  14,30 

^  '  1 

-41.19.2 

24.6  1 

• 

o  / 

o  / 

1 

o  /  t 

-35  44.6  1 
50.0  1 

(498.  0) 

-20.  4 

—35  50.  5 

-f  5  34. 1 

Oct.  14, 31 

2(».  4  1 

(49r>.6) 

18.  0 

48. 1 

32.3 

45.8  i 

Nov.  16, 30 

16. 7  1 

489.  8 

12.2 

1 

42.  3 

34.4 

42.1  1 

Doc.  14 

08.8  i 

489.9 

,  12. 3 

42.  4 

26.4 

34.2  1 

1883. 

1 

1 

Jan.  1,14,31 

16.7  j 

488.  1 

1  10.5 

40.6 

36. 1 

1  42.1 

Feb.  14 

26. 1  i 

489.4 

t  11.8 

[ 

41.9 

44.2 

1  51.5  ^ 

1 

1 

1 

Moan 

+  5  34. 6 

I  1 

The  two  values  within  parenthesis  in  column  headed  r  are  interpolated :  Mean  reading  of 
declinometer  for  the  last  five  months  476^.2  and  for  the  preceding  five  mouths  488^.4,  hence 
difference  for  five  months  12^.2  or  monthly  change  2'. 4,  and  the  first  interpolated  value  becomes 
4  X  2.4  +  488.4—498.0.  The  fifth  column  gives  the  computed  declination  corresponding  to  differ¬ 
ence  Vo  —  r  or  for  the  reading  r,  and  the  torsion  correction  is  determined  by  the  difference  D  —  D'. 
Our  completed  series  when  compared  with  the  preceding  series  (March  to  August,  1883)  exhibits 
necessarily  a  trace  of  the  comparatively  rapid  monthly  decrease  in  the  differentital  series  between 
February,  1883  (mean  489.5),  and  May,  1883  (47C.1),  but  the  magnitude  of  the  errors  of  observation 
of  the  absolute  measures  forbids  any  attempt  at  correction  of  the  differential  series.  Omitting  the 
value  for  August,  1882,  we  finally  have  the  table  of  absolute  values  as  follows : 

Resulting  monthly  means  of  the  magnetic  declination  at  Ooglaamie. 


1 

Date.  1 

_ 1 

Monthly 

mean. 

1  Date. 

Monthly  | 
mean,  j 

1882. 

_ 

1  °  ' 

1883. 

o  #  1 

September .  , 

-35  50.  0 

1  March. 

-35  33.3 

October.  | 

45.8 

April. 

1  29.0 

November. 

42. 1  ' 

May. 

1  28.  6  1 

December. 

1  34.2 

June. 

11.8 

1883.  ! 

1 

July. 

47.8  1 

January. 

I  42.1 

August. 

30.1  j 

Febniar5'. 

51.5 

1 - 1 

1  -35  37.2*1 

*  Answering  to  the  epoch  March  1,  1883,  which  is  preferred  to  the  value  deduced  above  for  the  epoch  June  1, 
1883.  The  corresponding  value  of  the  Brooke'dccli nometer  reading  is  487.7 

Respecting  the  annual  change  of  the  declination,  due  to  the  secular  variation,  we  know  from 
the  general  discussion  of  the  secular  variation.  Appendix  No.  12,  Coast  and  Geodetic  Survey 
Report  for  1882,  that  the  eastern  declination  in  Alaska  is  now  diminishing.  The  expression  for 
the  secular  variation  at  the  two  stations  nearest  to  Point  Barrow,  viz,  Port  Clarence,  in  ^=65o  17' 
and  A=166o  19'  west  of  Greenwich,  and  Chamisso  Island,  in  ^  =  66°  13'.3  and  A  =  161o48'.7  west 
of  Greenwich,  give  for  the  annual  change  in  1880  and  1885  the  values  +  10'.3  and  +  11'.3  for 
Port  Clarence,  and  +  10'.7  and  +  12'.0  for  Chamisso  Island,  and  we  have  to  expect  a  greater  value 
at  Point  Barrow.  Captain  Maguire  determined  the  declination  at  that  place  in  1853  and  found 
—  40^21',  or,  when  reduced  to  Ooglaamie,  about  —  40°  36',  which,  compared  with  our  value  above, 
gives  almost  exacMy  a  diminution  of  5°  between  1853  and  1883.  It  is  known  from  the  other  stations 
that  this  declination  has  not  passed  through  a  maximum  within  the  last  thirty  years,  but  has 
diminished  gradually  with  an  accelerating  rate.  For  uniform  speed  the  annual  change  would  be 
4-10';  it  is  therefore  probably  near  +15'  for  the  present  time.  The  absolute  measures,  September, 
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1882,  to  August,  1883,  would  give  the  value  +  28'.4,  wliieh  is  known  to  be  much  too  great,  and  it 
we  fall  back  on  the  differential  series  we  obtain  a  value  but  a  ti  itie  less  and  undoubtedly  affected 
by  torsion  in  the  suspension  skein  of  the  declinometer,  which  was  never  re-examined  afte  r  the 
first  adjustment  had  been  made.  Omitting  the  readings  between  March  and  April,  when  the 
torsion  was  most  pronounced,  a  discussion  of  the  five  monthly  means,  November,  1882,  to  February, 

1883,  inclusive  give  a  monthly  change  w  =  —  0'.97,  and  a  discussion  of  the  four  monthly  means, 
for  May,  June,  July,  and  August,  1883,  give  m  =  —  1M5,  but  if  April  be  included  m  =  — 1'.92, 
mean  =  — 1'.53;  mean  of  first  and  last  value  —  1'.25,  hence  annual  change  — 15'.0,  which  is 
ailopted  as  the  most  probable  value. 

RESULTS  OF  THE  MAGNETIC  DIP. 

The  observations  were  made  with  Kew  dip  circle,*  L.  Casella  (London),  No.  4370,  or  Coast 
and  Geodetic  Survey  No.  23.  It  remained  mounted  on  its  pier  in  the  small  magnetic  observatory 
duriug  the  stay  at  Ooglaamie.  The  instrument  left  Washington  June  23,  1881,  and  was  returned 
January  12,  1884,  only  sustaining  the  breakage  of  one  of  the  dipping  needles.  Test  observations 
mmle  by  Sergeant  Maxfield  at  Washington  in  January  and  February,  1884,  on  four  days,  gave 
very  satisfactory  results.  (See  results  for  intensity.) 

Observations  were  generally  made  on  three  days  each  month.  The  series  commences  with 
November  30,  1881,  and  ends  with  August  14,  1883.  It  does  not  appear  that  there  is  any  appre¬ 
ciable  difference  in  the  results  by  needles  1  and  2;  they  are  therefore  combined  indiscriminately. 
The  following  monthly  means  are  made  up  from  the  individual  results,  and  they  are  here  arrangexl 
with  a  view  of  deducing,  if  practicable,  from  the  monthly  values  taken  at  an  interval  of  a  year, 
a  value  for  the  aunual  change  of  the  dip,  independent  of  any  annual  variation: 

1. — Table  of  resulting  dip  at  Ooglaamie. 


Date  of  observations. 

Observed 
dip  0,. 

Date  of  observations. 

1  Observed  ! 

1  dip  B,,.  1 

Annual 

change. 

B  ll — w/. 

1881. 

0  • 

1882. 

1 

o  / 

/ 

December— 1, 17, 18, 19. 

81  24. 6 

December 

14 

1 

81  22.4 

-2.2 

1882. 

18a3. 

1 

Janoary 

18, 19, 20 

22.4 

J  annary 

1,14,31 

i 

22.0 

-0.4 

February 

16, 17, 18 

27.1 

February 

14,28 

1 

24.8 

-2.3 

March 

17, 18, 19 

27.6  ! 

March 

14,  25 

1 

25.0 

-2.6 

April 

17, 18, 19 

24.3 

ll 

April  — 

1,14, 30 

1 

24.5 

+0.2 

May 

17, 18, 19 

22.2  1 

May 

14,23 

1 

22.6 

+  0.4 

Jane 

16, 18, 19 

24.0 

.Tune  — 

1, 14, 30 

1 

23.9  1 

-0.1 

Joly 

17, 18, 19 

21.5  ! 

July 

19.2  ! 

-2.3 

Augnst 

17, 18, 19 

22.8 

September 

-1, 14. 30 

'22.2 

Means 

81  23. 4 

-1.2 

October 

14,  31 

22.6 

1 

November 

16,  30 

22.8 

i 

1 

Moan  dip  from  twenty  months  of  observation,  81*^  23'. 4,  answering  to  the  epoch  October  1, 1882.  Annual  dinir- 
nntion  of  the  dip  1'.2 

Applying  the  effect  of  the  secular  variation,  or,  more  properly,  of  the  annual  change  to  the 
mean  monthly  values,  i.  e,,  to  J  (/9,  +  ^„)  for  the  months  from  December  to  July,  inclusive,  and 
to  6,  the  correction  —  0'.6  for^he  months  of  August,  September,  October,  and  November,  we  obtain 
the  following  table  of  monthly  dip  values,  all  reduced  to  the  same  epoch  and  which,  therefore, 
shoald  indicate  any  annual  variation  that  may  exist,  unless  in  consequence  of  the  smallness  of 
such  variation  it  be  hidden  by  the  observing  errors. 

^Figured  in  Coast  and  Geodetic  Survey  Report  for  1881,  Appendix  No.  8,  Plate  No.  37. 


I 
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2.  Table  of  mean  monthly  dips  reduced  to  the  same  epoch  (December^  1882). 


Date,  niuUllu  of  iuodUi. 

Mean  dip. 

(’orreotion 
for  annual 
chauKO. 

Dip  re- 
fei'ml  to 
epoch. 

o  / 

/ 

o  / 

Dec.,  1881  &  1882. 

81  23.5 

“0.6 

81  22.9 

Jan’y.  1882  &  1883. 

'  22. 2 

-  0.5 

21.7 

Feb.,  . 

25.9 

-  0.4 

25.5 

Mar.,  . 

26.3 

—  0.3 

26.0 

1  Apr.,  . 

24.4 

1 

p 

24.2 

j  May.  . 

22.4 

-0.1 

22.3 

I  June,  "  "  “ 

2.3.9 

+  01 

24.0 

|,July,  "  “  “ 

20.4 

-f  0.  2 

20.6 

j  Aiij;.,  18H2-f  6  months. 

22.2 

-1-  0.3 

22.5 

j  Sept.,  “  “ 

21.6 

+  0.4 

22.0 

1  Oct..  ••  “ 

22.  0 

t  0.5 

22.5 

j  Nov.,  ‘  “ 

22.2  ! 

+  0.6 

!  22.8 

■ 

If  tlie  results  exhibited  in  the  last  column  of  the  table  can  be  trusted  for  such  small  diflfer- 
ences  from  the  mean  (81°  23'.1),  they  would  indicate  a  slightly  greater  dip  about  the  time  of  the 
vernal  equinox  and  a  slightly  smaller  dip  about  the  time  of  the  autumnal  equinox. 

The  probable  uncertainty  of  a  monthly  determination  of  the  dip,  L  f.,  of  any  one  of  the  values 

ot  5 

6,  or  Of,  is  found  to  be  ^  ±  1'.4  about 

V  3 

Observations  at  Wiishington,  D.  C. ;  at  Toronto,  Canmla;  at  Madison,  Wis.;  at  Esquimault, 
British  Columbia ;  at  Sitka,  Alaska,  aud  at  many  intermediate  places  (see  preface  to  “  Diary  of  a 
magnetic  survey  of  a  portion  of  the  Dominion  of  Canada,”  by  General  Sir  J.  H.  Lefroy,  London, 
1883),  show  that  the  dip  as  well  as  the  total  intensity  of  the  magnetic  force  are  at  the  present 
time,  and  have  been  for  some  years  past,  slowly  decreasing^  and  our  result  at  Ooglaamie  is  con¬ 
formable  with  this  general  and  extended  action  of  the  secular  change.  General  Lefroy  also  states 
that  at  Fort  Kae,  Great  Slave  Lake,  the  present  rate  of  the  secular  variation  is— 1'.7  per  annum, 
determined  from  comparisons  of  observations  by  Ctipt.  H.  P.  Dawson  with  an  earlier  deduction. 
Both  at  Washington  and  Toronto  the  dip  reached  a  maximum  in  1859,  at  which  time  it  is  nearly 
certiiin  that  the  total  force  had  been  declining  for  some  years.  In  1853,  C.aptain  Maguire,  R.  N., 
found  the  dip  at  Plover  Point,  about  2^  nautical  miles  southeast  of  Barrow  Point,  81^  36'  (Phil. 
Trans.  Royal  Society,  1857,  vol.  147,  Part  II,  London,  1858),  indicating  an  apparent  diminution  of  13' 
in  twenty-nine  years,  but  it  is  highly  probable  that  since  Captain  Maguire’s  occupation  of  this  point 
the  dip  was  on  the  increase  for  a  few  years  before  its  present  reversed  motion  commenced. 

HORIZONTAL  COMPONENT,  VERTICAL  COMPONENT  AND  TOTAL  MAGNETIC  FORCE. 

The  observations  for  horizontal  force  were  made  with  magnetometer  Coast  and  Geodetic 
Survey  No.  1 1 ,  mounted  on  its  pier  in  the  small  magnetic  observatory.  On  its  return  to  Washington 
in  January,  1884,  the  glass  tube  was  found  broken ;  it  was  replaced  by  a  spare  tube,  and  after 
repairing  some  trifling  damages,  additional  observations  were  made  here  by  Sergeant  Maxfield  for 
a  better  determination  of  the  instrument  constants.*  He  also  made  the  observations  of  deflec¬ 
tions  by  gravity  and  by  magnetism  with  the  Lloyd  needle  of  dip  circle  No.  23,  which  were  required 
to  furnish  the  constant  for  coiiverting  relative  total  intensity  into  absolute  measure. 

Constants  of  magnetometer  No.  11. — Mass  of  ring  300.767  grains,  outer  diameter  3.799  centimeters^ 
inner  diameter  2.953  centimeters,  thickness  0.529  centimeters,  measured  April  29, 1881  at77o  Fah. ; 


•The  followhig  results  were  Ucduced  from  Sergeant  Max  field’s  observations  at  Washington:  January  28,  1884,  H  = 
4.375  (English  units);  dip  January  30,  31,  February  1,  2,  1884,  G  =70^  37'. 3;  hence  F  =  13.185  These  result-s  compare 
favorably  with  the  values  deduced  (and  referred  to  same  time)  from  eighteen  years  of  annual  determinations  in  the 
same  place,  viz : 

11  =  4.378,  ©  =  7(F:19'.4,  F  =  13.218 
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again,  from  measures  on  April  30  at  73®  Fab.,  outer  diameter  1.4895  inches,  inner  diameter  1.100 
inches,  thickness  0.208  inch ;  the  ring  is  of  bronze.  Moment  of  mass  M,  at  any  temperature  t  (Fah.) 
in  units  of  feet  and  grains  =0.93070  [1  +  .00002  (t  —  75°)].  From  observations  of  oscillations  of 
long  or  intensity"  magnet  L  11  with  and  without  ring,  by  Sergeants  Smith,  in  June,  1881,  and  Max- 
field  in  January,  1884,  we  have  at  the  temperature  of  62°  Fah.: 


M 

w 

Judo  10,  1881. 

0. 87898 

1 

June  11.  1881. 

0. 87761 

2 

Jane  17,  1881. 

0. 87723 

7 

Jan.  28, 1884. 

0. 87515 

3 

Weighted  meanM  = 

0.  87694 

Hence  M  for  any  temperature  t  (Fah.) 

M  =  0.87694  fl  +  .0000136  (f  —  620)]. 

Length  of  collimator  magnet  Lll,  2.48  inches,  diameter  0.33  inch,  about;  length  of  shorter  mag¬ 
net  Sll,  2.04  inches,  diameter  0.34  inch,  about.  Scale  of  declination  magnet  Lll,  80  divisions; 
angular  valne  of  a  scale  division  3'.69  The  temperature  coefficient  determined  from  the  monthly 
observations  of  the  intensity  at  Ooglaamie  was  found  to  equal  q  =  .00085,  a  value  rather  large  and 
probably  related  to  the  rapid  loss  of  magnetism  of  Lll  when  first  magnetized;  the  magnetic  mo¬ 
ment,  w,  of  this  magnet  changed  from  about  0.0693  (English  units)  in  December,  1881,  to  0.0671  in 
January,  1884. 

From  the  monthly  observations  at  Ooglaamie  the  following  results  were  deduced: 


Table  of  reevlting  values  for  magnetic  horizontal  force  (H)  at  Ooglaamie^  as  determined  by  magnetometer 
No.  11  from  oscillations  and  deflections^  and  expressed  in  English  units. 


Date  of  observations. 

H. 

m.  at  62°  F. 

Date  of  observaUoDB. 

H. 

m.  at  62°  F. 

Apparent 
' annual 
change  A  H. 

1881. 

1882. 

December  17,18.19. 

1. 932 

.0671? 

December  14. 

1.955 

.0679 

+  0.023 

1882. 

1883. 

♦January 

18, 19, 20. 

1.916 

.0693 

January  1, 14, 31. 

1. 930 

.0681 

.014 

February 

16,  17. 18. 

1.930 

.0690 

February  14, 28. 

1.942 

.0675 

.012 

March 

17, 18, 19. 

1. 912 

.0696 

March  14,31. 

1.928 

.0683 

.016 

♦April 

17,18,19. 

1.946 

.0690 

April  14,30. 

1.956 

.0669 

.010 

May 

17, 18, 19. 

1.923 

.0092 

May  14, 31. 

1.951 

.0676  1 

.031 

June 

17, 18, 19. 

1.936 

.0090 

J une  14,  30. 

1.955 

.0662 

.019 

July 

18, 19, 20. 

1.924 

.0695 

July  14, 31. 

1.930  j 

.0670  1 

.006 

August 

17, 18, 19. 

1.948 

.0685 

August  14. 

1.956 

.0660 

.008 

September 

—1,14, 30. 

1. 939 

.0685 

Mean 

i  (»,  "ir. 

October 

14. 31. 

1.936 

.0686 

1 

■ 

November 

14, 30. 

1.972 

.0682 

1 

♦  1 

*  OBcillatioDs,  alone,  on  January  18,  19,  and  April  I'ft 


Mean  horizontal  component  of  magnetic  intensity  from  21  inoutlia  of  obsorvation  1.939  (English  nnits),  for 
epoch  October  (middle)  1882. 

Annual  apparent  increase  -f  0.015 

From  evidence  similar  to  that  given  for  the  dip,  but  leas  conclusive,  it  is  probable  that  11  is 
on  the  increase,  though  the  above  amount  appears  far  too  large.  In  the  discussion  of  Captain 
Magnirtfs  observations  at  Barrow  Point  in  1852-’3-’4,  Sir  Edward  Sabine  assumes  H  for  that 
epoch  about  1.79;  this  value,  when  compared  with  the  above,  would  indicate  an  annual  increase  of 
about  +  0.005 
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SBCOND  AND  INDICPKNDENT  DETEUMINATION  OF  THE  HORIZONTAL  FORCE  BY  MEANS  OF  THE 
KEW  DIP  CIRCLE,  ACCORDING  TO  DR.  LLOYD’S  METHOD*  OF  DEFLECTIONS  BY  GRAVITY 
AND  BY  MAGNETISM  IN  CONJl'NI’TION  WITH  DIP  OBSERVATIONS. 

This  method  has  the  great  advantage  of  being  independent  of  the  temperature  and  of  any 
loss  of  magnetism  of  the  needle,  and  applies  well  for  stations  in  high  magnetic  latitude. 

The  monthly  observations  for  intensity  with  the  dip  circle  at  Ooglaamie  commence  in  June, 
1882,  and  terminate  with  August,  1883. 

Washington,  D.  C.,  wius  selected  as  a  base  station  and  the  value  of  the  constant 

A=no  sec  ^oVsin  Vq  sin  u'o  sec  ;/o 

became  known  from  the  observations  of  Sergeant  Maxfield  in  January  and  February,  1884.  We 
have  for  the  deflecting  weight  employed  at  Ooglaamie  previous  to  September,  1882,  the  values; 

41°  04'.4  from  12  sets  of  observations,  Lloyd’s  needle  No.  4  weighted;  February 
15,  1884. 

^(,=700  3'J.'4  from  annual  observations  for  eighteen  years,  1807  to  1884,  reduced  ot 
February,  1884. 
no=  290  35/.0 

w'o=370  19'. 1  from  12  seta  of  observations,  Lloyd’s  needle  No.  4,  deflecting  No.  3,  Feb¬ 
ruary  15,  1884. 

Hence  log  A=0.92055  using  Ho=4.378  as  deduced  from  annual  observations  for  eighteen  years, 
1867  to  1884,  reduced  to  February,  1884. 

For  the  deflecting  weight  employed  at  Ooglaamie  after  August,  1882,  we  have; 

;/y=41o  34'.6  from  7  sets  of  observations,  Lloyd’s  needle  No.  4  weighted;  January  30, 
31,  February  1,  2,  1884. 

^0=700  37/.3  from  10  sets  of  observations,  dip  circle  No.  23. 
w„=29o  02.7 

^('0=370  IG'.O  from  7  sets  of  observations,  Lloyd’s  needle  No.  4,  deflecting  No.  3;  dates 
as  above. 

Hence  log  A=r0.91759 

The  results  at  Ooglaamie  are  then  worked  out  by  the  formula : 

H  =  A  cos  ^  V  cos  //  cosec  u  coseii  u' 
which  were  tabulated  as  follows : 

Table  of  resulting  v allies  for  magnetic  horizontal  force  (II)  at  Ooglaamie^  as  determined  by  Keic  dip 
circle  No,  23^  from  gravity  and  magnetic  defections. 


Datci  of  observations. 

H.  , 

Date  of  observations. 

H. 

1882. 

1883. 

June  16,  18,  19. 

1.945 

February 

14,  28. 

1.922 

July  17,  18.  19. 

1.958 

March 

14,  31. 

1.928 

August  17,  18,  19. 

1.  930 

April 

14,  .30. 

1.918 

1  Septeiubor— 1,  14,  30. 

1. 934  1 

May 

14,  31. 

1.928 

1  Oi  tobcr  14.  31. 

1.958  1 

June 

14,  30. 

1.  929 

j  November  16,  30. 

1  1.930  1 

July 

14,  31. 

1.935 

j  Doeembel*  14. 

1  1.928  I 

August 

14. 

1.933 

1  1883. 

1  January  1,  14,  31. 

1 

1.944 

1 

Mean 

j  1.935 

Mean  horizontal  component  of  magnetic  intensity  from  fifteen  months  of  observations  1.935 
(English  units)  for  the  epoch  January  (middle),  1883,  with  apparently  an  annual  diminution. 

•Directions  for  measurement  of  terrestrial  magnetism,  Coast  and  Geodetic  Survey  Report  for  1881,  Appendix  No. 
8,  p.  145,  Art.  (16). 
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The  mean  values  for  H  by  the  two  instruments  and  methods  agree  well,  and  the  monthly 
values  may  therefore  advantageously  be  united  as  shown  below : 


Date. 

H  by  mag¬ 
netometer. 

H  by  dip 
circle. 

Mean 

adopted. 

Date. 

H  by  mag¬ 
netometer. 

H  by  dip 
circle. 

Mean 

adopted. 

1  1 

Apparent  an- 
1  nual  change.  | 

1  1 

1881. 

1882. 

1 

1 

1.932 

1.955 

1. 928 

1.941 

1  +.009 

1 

1882. 

1883. 

January. 

1.016 

. 

January. 

1.930 

1.944 

1.937 

'  +.021  ! 

Febmary. 

1. 030 

. 

February. 

1. 942 

1.922 

1.  932 

1  +.002 

March. 

1.912 

March. 

1.928 

1.928 

1.  928 

1  016  1 

ApriL 

1. 046 

April.  1 

1.  956 

1. 918  1 

1. 937  1 

1  —.009  1 

May. 

1.923 

1.  954 

1.  928 

1.941 

+.018  ' 

j  J one. 

1.936 

1.945 

1.940 

j  • 

1  June. 

1.  955 

1.929 

1.942  j 

1  +.  002 

1  July. 

1.024 

1.958 

1.941 

July. 

1.030 

1. 935  1 

1. 932  ! 

,  —.009 

*  Anguat. 

1. 948 

1. 030 

!  1. 939 

Auguat 

'  1. 956 

1. 933  i 

1.944  1 

1  +.005  ' 

I  September. 

1.939 

1.  934 

1. 936 

i 

Mean  1 

1.936  +.000 

1  October. 

1.936 

1.  958 

1.947 

1 

1 

November. 

1.972 

1.930 

1.951 

1 

i 

Mean  H  from  twenty-one  months  of  observation  1.936,  answering  to  the  epoch  October 
(middle)  1882.  Annual  increase,  approximately,  0.006 

The  following  table  contains  the  resulting  monthly  values  for  the  horizontal,  the  vertical,  and 
the  total  intensity,  the  last  two  quantities  computed  from  the  relations 

V=H  tau  6  and  F=H  sec  S 

In  order  to  facilitate  comparisons  of  similar  quantities  at  other  stations,  using  different  units 
of  measure,  the  values  of  H,  V,  F  at  Ooglaamie  are  given  in  the  table  expressed  in  the  three  dif¬ 
ferent  systems  of  units  at  present  in  use,  viz,  the  English  system,  in  feet,  grain,  second  units; 
the  Gaussian  system,  in  mm.,  mg.,  second  units;  and  the  British  Association,  or  C.  G.  8.,  in  cm., 
gm.,  8.  units,  or  dynes. 

Resulting  horizontal^  vertical  and  total  magnetic  force  at  Ooglaamie. 


Date. 

Dip  6. 

1  Horizontal  force,  H. 

1  Vertical  force,  V.  j 

1 

Total  force,  F. 

1 

English 

units. 

1 

Gaussian 

units. 

C.  G.  S. 
dynes. 

;  ! 

English 

units. 

Gaussian  | 
units.  1 

C.  G.  S. 
dynes. 

1  English  j 
j  units. 

Gaussian 

units. 

C.  G.  S. 
dynes. 

1881. 

o  • 

1 

December. 

1882. 

81  24.6 

1.932 

0. 8908 

.08908 

'  12.790 

1 

1 

5.897 

.5897 

1  12.935 

1 

5.964 

.5964 

January. 

22.4 

1. 916 

0. 8834 

.08834 

12.629 

5.823 

.5823 

i  12. 774  1 

5.890 

.5890 

Febmary-. 

27.1 

1.930 

0.8899 

.08899  1 

'  12. 840 

5. 920 

1  .5920 

1  12.984 

5.987 

.5987 

March. 

27.6  j 

1.912 

0.  8816 

.08816 

12.733 

5.871 

.5871 

1  12.875  ' 

5.936 

.5936 

April. 

24.3 

1.946 

0.8973 

.08973 

12.  875 

5.936 

.5936  i 

1  13.  OM 

6.004 

.6004 

May. 

22,2  1 

1.923 

0.8867 

.08867  1 

1  12.670 

5.842 

.5842  ! 

12.816 

5.909 

.5909 

Jnne. 

24.0  1 

1.940 

0.8945 

.08945 

12.828 

5.915  1 

.5915  1 

!  12.974 

5.982 

.5982 

Jnly. 

21.5 

1.941 

0.8950 

.08050 

12. 772 

5.889 

.  5889  1 

i  12. 918 

5.956 

.59.56 

August.  ' 

22.8 

1  1.939 

0.  8940 

.08940 

12. 791 

5.  898 

.  5898  1 

'  12. 937 

1  5.965 

.5965 

September.  j 

22,2  1 

j  1. 936 

0.8927 

.08927 

12.756 

5.882 

.5882  1 

12. 902 

1  5.949 

.5949 

October.  j 

22.6  1 

:  1. 947 

0.  8977 

.08977 

12.839 

5.920 

!  .5920  1 

[  12.986 

5.988 

!  .5988 

j  November. 

22.8  1 

1.951 
’  1. 941 

1 

0.8996 

.08996 

12.870 

5.934 

.5934  1 

13.017 

1  6.002 

j  .6002 

December.  1 

1  1883.  1 

22  4  j 

0.8950 

1  .08950 

1 

12.794  i 

'  1 

5.899 

.5899  1 

1 

j  12.941 

j  5. 967 

! 

1  .5967 

1 

January.  j 

22.0  1 

j  1.937 

0.  8931 

1  . 08931 

12.758 

5.882 

.5882  ' 

•  12. 904 

j  5. 950 

.5950 

1  Febmary. 

24.8  1 

J  1. 932  , 

0.  8908 

.08908 

12,795  i 

5.900 

.5900  1 

1  12. 940 

5.966 

.5966 

March.  j 

25.0  ' 

1  1.928 

0.8890 

.08890 

12.774 

5.890 

.5890  1 

1  12.918 

1  5. 956 

.5956 

^  ApriL 

ij  24.  5  1 

1  1.937 

0.8931 

.08P31 

12.820  ' 

5.911 

.5911  1 

1  12. 966 

1  5. 978 

.5978 

j  »!»r- 

2J.6| 

1  1.941 

’  1. 942 

0.  8950 

.  08950  1 

12.799 

5.901 

.5901  ; 

1  12.946 

5.  969 

.5969 

1  June.  1 

1  23. 9 

0.8954 

.08954 

12.8.38 

5.  919 

.5919  j 

12.984 

,  5. 987 

.5987  1 

i  July.  j 

:|  , 

1.932 

0.8008 

.08908 

.  12.  e-w 

5.835 

.5835  I 

12.802 

5.903 

.5903 

August. 

81  (22.2) 

1.944 

0.8963 

.08963 

12.809 

5.906  1 

.5906  1 

12.956  1 

*  5. 974  1 

.5974 

Mean,  (Oct.,  1882) 

81  23.4 

j  1. 936  j 

0.8927 

.08927 

12. 786 

5.895 

.5895  1 

12.932 

5.963 

.5963 
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To  an  annual  change  of  (J^in  the  dip  Randan  annual  change  II  in.  the  horizontal  com¬ 
ponent  of  the  force  II  there  correspond  annual  changes  of  d  V  and  dF  in  the  vertical  component,  V, 
and  in  the  total  force,  F,  respectively,  viz : 

dV  =  tan  +  H  sec^  6F  =z  sec  6611  +  11  sin  6  sed^OdS 

hence  for  6  6  =  —V/2  and  (JH  =  +  0.000,  we  find  SY  =  +  0.010  and  dF  =  +  0.010  in  English  units, 
and  in  dynes  with  (511  =  +  .00028,  6V  =  .00040  and  (5 F  =  .00040 

The  topography  of  the  accompanying  map  is  compiled  from  surveys  of  1853  (by  Captain 
Maguire,  R.  N.),  and  of  1881-’83  (by  Lieutenant  Ray,  U.  S.  A.);  for  the  positions  and  names  of  the 
small  lakes  northeast  of  Ooglaamie  I  am  indebted  to  Sergeant  Murdoch.  The  two  astronomical 
stations  are  laid  down  by  their  observed  latitudes  and  longitudes.  The  distribution  of  the  magnetic 
declination  for  1883  is  shown  by  two  isogouic  lines,  the  direction  and  distance  of  which  are  taken 
from  my  paper  on  the  distribution  of  magnetism  in  the  United  States  (Coast  and  Geodetic  Stfr- 
vey  Report  for  1882,  Appendix  No.  13).  The  isoclinic  and  isodynamic  (horizontal  force)  lines 
incline  about  50*^  west  of  north,  or  about  5^  more  than  the  isogonic  lines,  but  no  precise  data  are 
available. 

Part  III. — Differential  measures. 

HOURLY  VARlATIoyS  OF  THE  DECLINATION,  HORIZONTAL  AND  VERTICAL  INTENSITIES  WITH 
BI-MONTHLY  TERM-DAY  READINGS,  AT  OOGLAAMIE;  DECEMBER,  18SI,  TO  AUGUST,  1883. 

DIFFERENTIAL  MAGNETIC  OBSERVATIONS  AT  OOGLAAMIE,  NEAR  POINT  BARROW,  ALASKA. 

I.  The  observations  of  the  first  year  of  occupation  consist  of  hourly  readings  of  the  Fauth  & 
Co.  magnetometer,  Coast  and  Geodetic  Survey  No.  11;  of  the  bifilar  magnetometer,  Coast  and 
Geodetic  Survey  No.  2 ;  and  of  dip  circle.  Coast  and  Geodetic  Survey  No.  23,  comprising  variations 
in  the  magnetic  declination,  in  the  horizontal  and  in  the  total  intensities  between  December,  1881, 
and  September,  1882;  together  with  term-day  readings  at  the  beginning  and  middle  of  each  month, 
as  agreed  upon  for  the  Polar  stations.  There  were  four  observers,  viz:  Sergt.  James  Cassidy, 
Sergt.  John  Murdoch,  Sergt.  Middleton  Smith,  and  A.  C.  Dark.  They  took  regular  tnms,  each  ob¬ 
serving  four  hours  at  a  time.  Fifteen  readings  were  taken  each  hour,  five  for  each  instrument, 
viz :  six  minutes  and  three  minutes  before  and  after  and  at  the  full  hour,  commencing  with  the 
declinometer  and  immediately  followed  by  readings  of  the  bifilar  and  dip  instruments.  The  tem¬ 
perature  was  noted.  The  presence  of  an  aurora  is  indicated  by  an  asterisk. 

The  instrumental  outfit  of  the  second  year  of  occupation  being  far  more  complete  than  that 
of  the  first  year,  only  so  much  of  the  record  and  discussion  of  the  first  year’s  work  will  be  given 
here  as  seems  desirable ;  further  consideration  will  be  given  to  this  year’s  record  after  the  presen¬ 
tation  of  the  second  year’s  work. 

II.  The  observations  of  the  second  year  of  occupation  consist  of  hourly  readings  of  the 
Brooke  magnetometers,  comprising  variations  in  the  magnetic  declination,  in  the  horizontal  inten¬ 
sity  and  in  the  vertigal  intensity  between  September,  1882,  and  August,  1883,  together  with  term- 
day  readings  on  the  1st  and  15th  of  each  month,  as  agreed  upon  for  the  Polar  stations.  The 
observations  were  made  by  six  observers,  viz:  Sergeants  Murdoch  and  Smith  and  Mr.  Dark,  as  in 
the  previous  year,  and  Sergt.  J.  E.  Maxfield  with  Privates  C.  Ancor  and  J.  Guzman;  they  took 
watches  of  four  hours  each  in  regular  rotation.  Six  remlings  were  taken  every  hour,  viz :  the 
horizontal  force  magnetometer  was  read  one  and  one-half  minutes  before  and  again  one  and  one- 
half  minutes  after  the  full  hour,  the  declinometer  was  read  one  minute  before  and  one  minute  after, 
and  the  vertical-force  magnetometer  one-half  minute  before  and  one-half  minute  after  the  full 
hour.  The  temperature  was  noted  by  two  thermometers  suspended  inside  the  cases  or  zinc  covers 
of  the  horizontal-force  magnetometer  and  of  the  declinometer.  Suitable  centigrade  thermometers 
had  been  ordered,  but  they  were  not  received  in  time  and  none  was  placed  inside  the  case  of  the 
vertical-force  magnetometer;  the  temperature  of  this  magnet  can  be  inferred  from  the  mean  of  the 
readings  of  the  thermometers  of  the  other  instruments,  which  rarely  deviated  more  than  half  a 
^egree.  The  presence  of  an  aurora  is  indicated  by  an  asterisk. 
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ADJUSTMENT  OF  THE  BEOOKE  DIFFEEENTIAL  MAGNETOMETEES. 

The  Unifilae  Magnetometee. 

The  length  of  one  division  of  the  scale  is  1  millimeter ;  the  radius,  mirror  to  scale  is  1.719 
meters ;  hence  the  angular  value  of  one  division  of  the  scale  =  1'. 

(1.)  Observations  for  torsion  coeflScient,  September  9,  1882,  p.  m.  When  in  the  magnetic 
meridian  the  plane  of  detorsion  read  164°  30',  and  by  turning  the  torsion  circle  90®,  first  back¬ 
ward,®  next  forward,  and  again  to  first  position,  we  have  the  readings ; 


Torsion 

circle. 

Scale  readings. 

Mean. 

Differences. 

0  / 

d.  d. 

d. 

d.  0 

164  80 

580  left,  519  right 

524.5 

88. 6  for  90 

74  80 

456  left,  416  right 

436.0 

155. 5  for  180 

254  80 

684  left,  499  right 

59L5 

88. 5  for  90 

164  80 

770  left,  236  right 

503.0 

h  83 1 

Mean  deflectien,  a  =  83M,  for  i?  =  90^ ;  hence  j  “53]^= 0.01563;  and  the  scale  value  a=l'.016 

The  fixed  mirror  was  set  to  show  scale  division  50  bisected,  and  at  0*^  08“  (September  10) 
a.  m.,  Gottingen  mean  time,  the  magnetometer  (movable  mirror)  was  set  to  read  624. 

(2.)  On  November  1,  4*»  52“  p.  m.,  Gottingen  time,  both  mirrors  set  to  read  500. 

(3.)  The  instrument  was  readjusted  JNovember  3,  6*^  10“  p.  m.  At  3**  47“  p.  m.  the  plane  of 
detorsion  was  found  to  read  51°  52',  when  the  following  observations  were  made : 


Torsion 

circle. 

Scale 

readings. 

Differences. 

0  / 

d. 

d.  0 

51  52 

486 

106  for  90 

141  52 

592 

208  for  180 

321  52 

384 

103  for  90 

51  52 

487 

k  104.3 

Mean  deflection,  ai=104'.3,  for  ^3  =  90°;  heuecj— ^^=0.01970;  and  the  new  scale  valne  a  =  l'.020 

Fixed  mirror  reads  500,  and  magnetometer  (movable  mirror)  was  set  to  493  at  5*^  16“  a.  m., 
November  4,  Gottingen  time. 

Increasing  scale  divisions  denote  increasing  easterly  declination. 

Becapitulaiion  of  monthly  mean  values  {inclusive  of  disturbances)  of  hourly  readings  of  the  Brooke 

declinometer  at  Ooglaamie^  Alaska^  1882-’83. 


[Note.— For  the  pnrposoa  of  this  report  it  has  boon  doomed  anffioient  to  give  the  monthly  mean  valnes  of  the  hourly  readings  of  the 
Brooke  declinometer.  These  values  are  tahnlated  as  follows.  The  average  scale  reading  4S4.7  corresponds  approximately  to  iSP  87'.2  east 
declination.] 


65ttingen  civil  time. 

0^. 

IK 

2K 

3K 

4^! 

5^. 

6fc. 

7*. 

8^. 

9^. 

lOfc. 

UK 

Ooglaamie  civil  time. 

12k63-.6 

Noon-f53".6 

18‘«3-.6 

14^53-.6 

16*63-.6 

16k58-.6 

17k58«.6 

18k53-.6 

19k53-.6 

20^53-.6 

21fc53-.6 

22^.6 

23k53-.6 

1882. 

September  (21). 

Divisions. 

491.7 

492.3 

495.9 

493.8 

49L7 

492.8 

490.4 

496.0 

495.9 

487.0 

474.7 

4918 

October. 

492.1 

490.5 

495.1 

488.7 

49a  4 

48a  5 

490.2 

491.5 

48a4 

46a  8 

482.8 

4719 

November. 

485.8 

484.8 

484.7 

487.0 

481.3 

479.9 

48a  1 

48a5 

471.4 

46a  2 

49a  4 

454.8 

December. 

487.9 

481.5 

484.1 

484.5 

48a8 

483.2 

484.9 

485.1 

487.7 

48a6 

487.8 

47a  4 

1883. 

January.  ■ 

474.2 

479.6 

479.1 

479.7 

482.2 

482.8 

48ai 

48a5 

486.9 

48L9 

47a  6 

4714 

Februaiy. 

476.2 

476.0 

479.3 

479.8 

47a  9 

479.0 

481.4 

47a  2 

489.1 

47a  0 

485.6 

4817 

March. 

478.7 

477.8 

47a  5 

472.5 

472.0 

475.5 

475.5 

47L5 

475.8 

469.8 

48a8 

477.5 

*  The  circle  is  graduated  from  left  to  right. 

a  Ex.  29 - 44 
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Recapitulation  of  monthly  mean  values^  dtc. — Continued. 


GiSttingen  civil  time. 

OK 

m 

2^ 

3^. 

4^ 

5*. 

6fc. 

D 

8^. 

9k. 

10*. 

uk.  1 

Ooglaamie  civil  time. 

12^53-.6 
j  Noon-fM-.6 

13^-.6 

14^53-6 

15k53-.6 

16k53*.6 

17^53-.6 

18k58-.6 

19k53-.6 

20k58-.6 

21k58-.t 

28^.6 

1883. 

ApriL 

474.8 

473.1 

471.2 

467.2 

467.0 

467.6 

471.7 

474.8 

472.8 

471.6 

47a  4 

4718 

May. 

465.0 

470.7 

466.8 

464.1 

462.5 

464.0 

464.6 

466.0 

464.8 

469.6 

46a  2 

4516 

June. 

467.2 

470.0 

464.0 

461.7 

462.8 

463.7 

464.0 

471.3 

465.8 

45a  2 

45a0 

46L6 

July. 

471.0 

464.8 

467.9 

463.5 

458.9 

459.2 

•  459.6 

461.9 

450.7 

46a3 

467.1 

46L1 

August  (14). 

464.2 

463.5 

462.2 

464.2 

463.1 

462.2 

463.7 

476.4 

470.7 

46ai 

4618 

46L6 

April  to  September,  inolusivo. 

1  472.3 

472.4 

471.3 

469.1 

467.7 

468.2 

469.0 

474.3 

1  470.1 

469.5 

4619 

4612 

October  to  March,  inolusive^ 

482.5 

481.6 

483.5 

482.0 

481.9 

481.4 

483.5 

483.1 

48a  1 

47a  1 

4814 

474.4 

Year. 

477.4 

! 

477.0 

477.4 

475.6 

474.8 

474.8 

476.3 

47a  7 

47a  6 

47a  8 

4716 

47L8 

Odttingen  civil  time. 

UK 

15*. 

16^. 

17^ 

18fc. 

19^. 

20k. 

21k. 

22k. 

23k. 

Mean. 

Ooglaamie  civil  time^ 

0‘63-.6 

2^53-.6 

3‘53-.6 

4^53-.6 

5^53-6 

6fc53-.6 

7'53-.6 

8k58-.6 

9k58-.6 

10k63-.6 

m 

1882. 

September  (21). 

492.0 

499.5 

KjVM 

509.2 

506.9 

518.3 

512.4 

506.5 

497.9 

4919 

497.5 

October. 

474.7 

512.5 

508.5 

508.9 

510.7 

527.8 

512.5 

50L4 

1  492.5 

4818 

4916 

November. 

474.2 

495.1 

470.6 

493.5 

517.6 

504.0 

538.9 

517.8 

514.9 

49a3 

,  487.4 

4810 

489.8 

December. 

474.8 

497.0 

499.5 

499.0 

498.3 

504.4 

499.9 

491.8 

484.6 

484.5 

4819 

1883. 

January. 

481.4 

477.1 

498.7 

495.7 

502.6 

514.9 

499.1 

506.2 

51L1 

494.7 

481.9 

477.0 

4811 

February. 

476.4 

476.6. 

507.7 

491.6 

507.9 

513.6 

513.6 

513.8 

494.5 

505.4 

49L1 

487.6 

4814 

March. 

474.8 

467.5 

487.5 

498.3 

497.0 

506.8 

513.2 

50a4 

49^6 

49a  6 

4718 

484.7 

April. 

476.6 

479.2 

487.7 

485.8 

494.7 

506.8 

514.4 

495.7 

492.6 

4710 

4811 

May. 

462.7 

470.8 

479.5 

484.9 

492.6 

604.6 

609.1 

483.6 

480.8 

4619 

4110 

June. 

456.8 

467.3 

472.5 

478.7 

487.6 

5iai 

502.0 

512.7 

493.2 

48^5 

4618 

4717 

July. 

462.2 

466.6 

463.1 

477.9 

486.0 

5ia2 

514.5 

484.3 

469.4 

4715 

1  474.0 

August. 

456.4 

465.6 

476.8 

477.6 

485.9 

499.0 

495.9 

487.9 

47a  5 

467.4 

1  473.5 

April  to  September,  inclnsive 

467.8 

474.8 

479.9 

485.4 

492.7 

503.8 

510.2 

508.4 

50a2 

48ai 

474.9 

1  4718 

October  to  March,  inclusive. 

476.0 

484.7 

496.1 

496.5 

505.3  1 

508.8 

511.4 

514. 3 

507.4 

497.9 

489.0 

4818 

1  4816 

Year. 

471.9 

479.8 

488.0 

490.9 

499.0  1 

506.3 

510.8 

.  511.4 

506.3 

494.6 

48ai 

4718 

484.7 

SOLAB-DIXJBNAL  VAEIATION  Ot  THE  DECLINATION,  INCLUSIVE  OF  DISTUBBANCES. 

The  daily  variation  of  the  magnetic  declination  is  found  by  subtracting  each  hourly  mean 
from,  the  respective  daily  mean,  and  is  given  in  the  following  table  for  the  whole  year,  as  well  as 
for  the  half  years,  i.  e,,  with  sun  in  north  declination,  and  sun  in  south  declination : 


Gottingen 
civil  time. 

Ooglaamie 
oM  time. 

Apr.-Sept. 

0  north 
declination. 

Oct.-Mar. 
O south 
declination. 

Year. 

1  Gottingen 

1  civil  time. 

t 

Ooglaamie 
civil  time. 

Apr.-Sept. 

©north 

declination. 

Oot-Mar. 
O  south 
declination. 

Year. 

k. 

m. 

/ 

/ 

/ 

A. 

m. 

/ 

/ 

t 

0 

Noon-f58.6 

+  7.5 

+  7.1 

+  7.3 

Noon 

M’n't+53.0 

+110 

+116 

+118 

1 

18+53.6 

+  7.4 

+  10 

+  7.7 

13 

1+53.6 

+  10 

+  4.9 

+  4.9 

2 

14+53.6 

+  15 

+  11 

+  7.3 

14 

2+53.6 

—  11 

—  15 

—  18 

8 

15+516 

+117 

+  7.6 

+  ».l 

IS 

3+516 

—  16 

—  19 

—  12 

4 

16+516 

+111 

+  7.7 

+  19 

16 

4+516 

—12.9 

—117 

—14.8 

5 

17+516 

+11.6 

+  12 

+  19 

17 

5+53.6 

—24.0 

—112 

— 2L6 

6 

18+516 

+118 

+  11 

+  14 

18 

6+516 

—314 

—21.8 

—211 

7 

19+516 

+  15 

+  6.5 

+  6.0 

19 

7+58.6 

—216 

—24.7 

—217 

8 

20+58.6 

+  17 

+  15 

+  11 

20 

8+516 

—214 

—17.8 

—21.6 

9 

21+516 

+113 

+1L5 

+10.9 

21 

9+53.6 

—11.4 

—  18 

—  19 

10 

22+516 

+119 

+  4.2 

+  11 

22 

10+53.6 

—  13 

+  •.« 

—  1.4 

11 

28+53.6 

+11.6 

+112 

+114 

28 

11+516 

+  4.9 

+  18 

+  19 

App«rent  diunud  range : 

Six  months,  snn  north  of  equator  44^8 
Six  months,  snn  south  of  equator  80^.9 


Year  ilfy.l 
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The  most  pronounced  feature  of  the  diurnal  variation  is  the  morning  extreme  easterly  deflec¬ 
tion  between  7  and  8  a.  m. ;  this  is  in  perfect  accord  with  the  times  of  eastern  elongation  at  sta¬ 
tions  in  lower  latitudes,  thus  at  Sitka*  8  a.  m. ;  at  Madison,  Wis.,  8| ;  at  Toronto,  7^ ;  at  Philadelphia, 
7f ;  and  at  Key  West,  8J.  The  afternoon  westerly  deflection,  however,  appears  to  be  delayed  when 
compared  with  stations  to  the  south  of  Ooglaamie ;  we  have  a  maximum  about  5  p.  m.,  and  a 

SOIXa  IDlCRRAnWXBUTlDN  OF  !EHB  UECLINAXIOS* 


Obtecvcd.  at  Oo^Uand^  Xluldi 


second  and  greater  iqaximnm  about  midnight,  undoubtedly  produced  by  disturbances,  as  shown 
in  the  accompanying  diagram.  At  Sitka  the  westerly  elongation  occurs  about  3^  p.  m. ;  at  Madi- 

*It  is  mnch  to  be  regretted  that  the  magnetic  observations  taken  at  Sitka,  Alaska,  between  1848  and  1864  have 
never  been  fnlly  discussed.  As  it  appeared  to  me  highly  desirable  to  compare  the  diurnal  variation  of  the  declina¬ 
tion  at  Ooglaamie  with  that  of  Sitka,  I  have  made  a  combination  of  the  hourly  readings  from  the  broken  and  irreg¬ 
ular  series  extending  from  1848  to  1862.  (The  material  for  this  combination  had  been  collected  by  Mr.  M.  Baker,  of 
the  Coast  and  Geodetic  Survey,  in  March,  1882.) 

Diurnal  variation  (inclusive  of  disturbances)  of  the  declination  observed  at  Sitka,  Alaska,  from  ten  years  of  observations, 

[A  +  Biffu  indicates  deflection  of  north  end  of  needle  to  the  west;  a  —  sign  the  opposite  direction.] 


Hour. 

Variation. 

Hour. 

Variation. 

Honr. 

Variation. 

Midn’t 

/ 

+0.6 

9 

1 

-5.8 

17 

$ 

+8.8 

1 

-0.3 

10 

-8.0 

18 

+«.a 

3 

-LO 

11 

-0.6 

19 

+0.4 

8 

-L4 

Koon 

20 

+1.4 

4 

-2.0 

18 

+0.2 

21 

-Hi.  8 

6 

-2.0 

14 

+4.2 

22 

-Hi.4 

6 

-4.3 

19 

+4.6 

28 

+0.6 

7 

8 

-5.3 

-6.0 

16 

+4.6 

Hidn't 

+0.6 
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son,  p.  m. ;  at  Toronto,  OJ  p.  m. ;  at  Philadelphia,  1 J;  and  at  Key  West,  If.  At  Sitka  there  is  no 
trace  of  the  irregular  western  deflections  recorded  at  Ooglaamie  between  8  p.  m.  and  about  2  a.  m., 
as  shown  by  the  table  in  the  foot-note.  If  we  now  refer  to  the  observations  made  at  Point  Barrow 
during  1852-’53-’54  (Phil.  Trans.,  vol.  147,  1857)  we  find  8  a.  m.  to  be  distinctly  the  hour  of  the 
maximum  of  the  easterly  disturbances  which  thus  re-enforce  the  regular  solar  diurnal  variation 
about  this  time  and  produce  the  great  easterly  deviation  exhibited  by  the  diagram.  On  the  other 
hand,  the  westerly  disturbances  reach  their  maximum  between  the  hours  11  p.  m.,  midnight,  and 
1  a.  m.,  when  they  obliterate  the  regular  solar  diurnal  variation.  Retaining  the  disturbances  the 
eastern  maximum  deflection  is  recorded  between  7  and  8  a.  m.;  excluding  the  larger  ones  it  occurs 
near  7  a.  m. ;  the  western  maximum,  disturbances  included,  is  recorded  at  5  p.  m.  (with  a  second 
maximum  between  10  and  11  p.  m.),  but  excluding  the  larger  ones  the  elongation  reverts  to  1.  p.  m. 

It  is  also  a  notewortliy  fact  that  the  diurnal  variation  seems  to  depend  little  on  the  season, 
the  deviations  from  the  annual  course  for  the  half  year  with  sun  north  of  the  equator  and  for  the 
half  year  with  sun  south  of  the  equator  being  small. 

SEPARATION  OF  THE  LARGEE  MAGNETIC  VARIATIONS  OR  SO-CALLED  DISTURBANCES,  AND 

THEIR  DISCUSSION. 

In  the  present  state  of  our  knowledge  there  appears  to  be  no  other  means  of  recognizing  so- 
called  disturbances  in  a  series  of  observations  except  by  their  magnitude;  that  is,  for  anyone 
observation  or  reading  taken  at  random  it  is  impossible  to  say  how  much  of  the  measured  quantity 
is  due  to  the  regular  daily  variations  and  how  much  to  other  variations  following  different  laws. 
Having  formed  preliminarily  for  any  one  month  hourly  average  or  normal  values  and  compared 
each  observation  at  any  hour  with  the  normal  at  that  hour,  the  series  of  differences  so  obtained 
will  disclose  the  amount  of  the  so-called  disturbances,  and  a  certain  limiting  value  requires  to  be 
found  which  shall  separate  the  apparently  regular  values  from  the  supposed  disturbed  values,  i.e., 
those  following  different  laws  from  the  others. 

In  the  discussion  of  that  large  body  of  magnetic  material  which  had  accumulated,  mainly 
through  the  support  of  the  British  Government,  about  the  middle  of  the  present  century,  General 
Sir  Edward  Sabine  was  guided  in  his  selection  of  a  limiting  value  simply  by  practical  considera¬ 
tions  or  by  experience,  and  the  eminent  success  which  he  had  fully  justified  his  method,  yet  when  a 
number  of  simultaneous  observations  made  at  different  stations,  as  in  the  case  of  the  present 
Polar  researches,  require  strict  intercomparability  of  results,  a  more  definite  proceeding  appears 
desirable. 

I  had  made  use  of  Peirce’s  criterion  for  the  rejection  of  doubtful  observations*  — or,  here  more 
appropriately  expressed,  for  the  separatioil  of  observations  deviating  largely  in  amount  by  reason 
of  their  following  different  laws  from  those  to  which  the  ordinary  observations  are  subject — and  in 
using  the  criterion  in  such  a  case  it  was  put  forward  only  with  a  view  of  securing  some  definite 
rule,  uniformly  applicable. 

The  criterion  was  first  employed  by  me  in  the  discussion  of  Dr.  Kane’s  magnetic  observations 
of  1853-^54-’55  at  Van  Renssehoer  Harbor,  North  Greenland  ;t  afterwards  for  Dr.  Bache’s  magnetic 
observations  of  1840-’45  at  Philadelphia,!  and  for  the  United  States  Coast  Survey  magnetic  series 
of  1860-’66  at  Key  West,  Florida.§  In  these  applications,  where  no  great  precision  is  required,  its 
method  of  application  may  be  much  simplified;  thus  the  mean  deviation  or  the  mean  difference  of 
any  hourly  value  from  its  hourly  normal  may  be  found,  without  the  trouble  of  forming  squares^ 

by  the  simple  expression  €  =1.25 and  the  limiting  value  given  by  the  criterion  will  be=*  r,  the 

value  of  X  being  a  tabular  value  for  the  case  //=1,  and  readily  had  from  Chauvenet’s  Table  X. 

*  U.  8.  Coast  Survey  Report  for  1854,  pp.  131-138;  Gould’s  Astronomical  Journal  No.  83,  Cambridge,  Maas.,  April 

24,  1855.  It  is  now  most  rea<lily  accessible  in  ChauvenoPs  “  Manual  of  Spherical  and  Practical  Astronomy,”  Vol.  II 
(first  edition,  Philadelphia,  1863). 

t  Smithsonian  Contributions  to  Knowledge,  Vol.  X,  1858. 

t  U.  S.  Coast  Survey  Report  for  1859,  Appendix  No.  22. 

5  U.  S.  Coast  Survey  Report  for  1874,  Appendix  No.  9. 
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The  limit  so  found  will  be  the  widest  one  that  may  be  employed,  but  in  special  applications  it  may 
require  contraction,  for  the  reason  that  the  number  of  the  largest  disturbances  is  found  to  be 
insufficient  for  their  successful  discussion.  Instead  of  using  Peirce’s  criterion  we  can,  however, 
arrive  at  an  equally  satisfactory  fixation  of  a  limit  by  means  of  the  expressions  of  either  the 
probable  or  the  mean  error  of  an  observation.*  We  may  define  the  widest  limit  as  that  deviation 
or  difference  from  the  mean  which  exceeds  3.5  times  the  probable  variability  or  probable  deviation 


of  an  observation  j  this  limit  corresponds  to 


3.5 

1.483 


or  to  2.36  times  the  mean  deviation  (as  already 


used  in  connection  with  the  criterion).  Thus  times  the  mean  deviation  would  be  a  superior 
limit,  whereas  Dr.  Lloyd  (1874)  adopts  for  the  discussion  of  the  disturbances  a  limit  of  IJ  times 
the  average  departure  of  a  reading  from  its  normal.  By  taking  this  lower  limit  we  necessarily 
include  a  number  of  disturbances  of  lesser  magnitude,  but  should  the  limit  be  drawn  still  closer 
there  is  danger  of  confusing  the  results  with  values  following  different  laws  from  those  which 
govern  the  larger  disturbances.  It  would  be  most  desirable  to  investigate  the  disturbances  by  a 
series  of  graduated  limits  and  falling  between  these  extremes.  A  limit  somewhere  between  2  and 
IJ  times  the  mean  deviation  will  probably  be  found  most  satisfactory.  To  find  the  mean  deviation 
/\ 

€=z1,25  say  from  an  hourly  series  of  observations  extending  over  one  year,  the  diurnal  as  weU 


as  the  annual  variations  of  the  disturbances  must  be  taken  into  account,  and  it  will  suffice  to 
deduce  24  numerical  values  for  f,  using  for  the  first  month  the  hours  0  and  12,  for  the  second 
month  the  hours  1  and  13,  for  the  third  the  hours  2  and  14,  etc.,  and,  finally,  to  take  the  average 
(e)  from  the  24  individual  values  so  obtained. 


Discussing  the  hourly  variations  of  the  declination  recorded  in  the  second  year  at  Ooglaamie, 
where  the  horizontal  components  H  =1.936  English  units  (=0.8927  Gaussian  units,  or  0.08927 
dynes)  for  October,  1882,  the  value  of  e  equals  18'.4  nearly ;  hence  limit  by  Peirce’s  criterion  =44', 

•  and  the  same  for  2^  times  for  twice  €  the  limit  is  37',  and  for  1 J  e  it  is  28',  which  limits  separate, 
respectively,  1  disturbed  observation  in  17  observations,  1  in  12,  and  1  in  8.  General  Sabine’s  limit 
in  the  discussion  of  Captain  Maguire’s  observations  of  1852-’5^’54  was  22'.87,  and  the  number  of 
disturbances  separated  was  between  one-fifth  and  one-sixth  of  the  whole  number,  but  it  should  be 
remarked  here  that  at  that  time  we  were  approaching  an  epoch  of  a  sun-spot  minimum,  whereas 
at  present  we  have  just  passed  through  a  sun-spot  maximum,  during  which  the  disturbances  are 
greater. 

It  has  been  noticed  that  a  limit  adopted  for  a  station  in  low  magnetic  latitude  will  not  serve 
to  deduce  a  limit  for  a  station  in  high  magnetic  latitude  when  having  regard  only  to  the  supposi¬ 
tion  that  the  limits  are  inversely  proportional  to  the  magnitude  of  the  horizontal  components  of  ^ 
their  respective  magnetic  intensities.  The  disturbances  appear  to  increase  in  greater  ratio  as  we 
approach  the  magnetic  Polar  regions.! 

The  further  discussion  of  the  differential  observations  must  be  deferred  until  after  a  decision 
has  been  reached  by  the  Fourth  International  Polar  Conference  (to  meet  shortly  at  Vienna)  re¬ 
specting  the  limit  of  recognition  of  disturbances  (April  5,  1884). 


The  Bifilae  Magnetometer. 


The  length  of  one  division  of  the  scale  is  1  millimetre  ^  the  radius  mirror  to  scale  is  1.719 
metres ;  hence  angular  value  of  one  division  of  scale  =1'. 

(1.)  Adjustment  and  determination  of  scale  value  September  11, 1882, 1**  p.  m.  With  plane 
of  detorsion  in  the  magnetic  meridian  the  torsion  circle  read  54^  42'.  It  was  then  turned,  with 
the  suspended  weight,  90^,  and  read  324P  42' j  in  which  position  the  fixed  as  well  as  the  movable 


*  Here  of  coarse  the  differences  of  the  tabular  hourly  readings  from  their  respective  hourly  normals  do  not,  in  any 
feonse,  represent  errors,  every  one  being  as  correct  as  any  other ;  they  are  variations  governed  by  unknown  laws 
probably  of  much  complexity.  The  application  of  the  formulse  of  the  method  of  least  squares  to  such  phenomena  is 
more  or  less  precarious ;  the  pure  observing  error  may  be  regarded  as  insignificant. 

tThus  with  the  limit  of  2'.6  at  Key  West  (H=6.74)  the  Ooglaamie  limit  would  be  9',  about ;  with  the  limit  of 
3'.6  at  Philadelphia  (H=4.17)  the  Ooglaamie  limit  would  be  S',  about ;  with  the  limit  of  5'.0  at  Toronto  (H  =  3.53)  the 
Ooglaamie  limit  would  be  9',  about. 
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mirrors  were  made  to  read  500  on  the  scale.  The  torsion  weight  was  then  removed  and  the  mag¬ 
net  inserted,  and  the  torsion  circle  turned  to  read  248^  35^.  The  movable  mirror  was  next 
brought  to  read  500  by  means  of  tlie  screw  regulating  the  distance  between  the  two  8asx>ension 
threads.  The  angle  z=32i^  42'  —  248^  35' =76^  07'  was  calculated  to  answer  the  desired  value  of 
one  division  of  the  scale  to  represent  a  variation  of  the  horizontal  force  of  .001  cos  ff  expressed  in 
metric  units,  mm.,  mg.,  s.  By  inadvertence,  a  mistake  was  made  by  the  observers  in  their  calcula¬ 
tion  (in  the  value  of  H),  so  that  the  scale  value  neither  for  the  horizontal  nor  for  the  vertical  force 
corresponds  to  the  value  proposed  by  the  president  of  the  Polar  Commission.  This  was  not  dis¬ 
covered  by  them  until  near  the  close  of  the  observations,  when  they  judged  it  best  to  adhere  to 
the  old  value.  The  magnetometers  were  thus  given  a  sensitiveness  fully  double  of  what  it  was 
intended  they  should  have.  The  consequence  was  that  many  of  the  largest  disturbances  in  the 
horizontal  and  vertical  components  failed  to  be  registered,  the  deflections  falling  beyond  the  range 
of  the  instruments.  We  have  the  scale  value  k  in  parts  of  the  honzontal  force  =  cot  z  times  1' 
=.00007190,  and  multiplying  by  H  or  1.939  the  scale  value  becomes  .0001394  English  units. 

(2.)  September  18, 1882, 2^^  a.  m.  to  3*^  15™  a.  m.,  Gottingen  time,  readjusted  bifilar  instrument. 
Plane  of  detorsion  read  60^  41',  turned  torsion  circle  to  330^  41',  and  movable  mirror  made  to  read 
50 ;  magnet  inserted  and  torsion  circle  turned  to  254^  34',  movable  mirror  brought  to  read  50  by 
means  of  the  adjusting  screw.  The  angle  z  equals  76^  07' ;  hence  k  or  the  scale  value  remains 
as  above.  The  apparent  change  in  the  plane  of  detorsion  of  5^  59'  is  due  to  shift  of  instrument. 

(3.)  November  6, 1882,  lO*'  p.  m.,  to  November  7,  2^  31“  a.  m.,  Gottingen  time,  readjusted 
instrument.  With  plane  of  detorsion  in  meridian  torsion  circle  read  52°  46',  ac^usted  movable 
mirror  to  50,  when  torsion  circle  read  322^  46'.  Suspended  magnet  and  made  torsion  circle  read 
247®  12',  brought  movable  mirror  to  50  by  means  of  adjusting  screw.  z=75^  34';  hence 
A;=.00007487  parts  of  the  horizontal  force,  and  multiplying  by  H  the  scale  value  becomes  .P001452 
English  units. 

(4.)  February  27,  1883,  3^^  05“  a.  m.  to  6^^  55“  a.  m.,  Gottingen  time,  readjusted  instrument. 
Plane  of  detorsion  in  magnetic  meridian  torsion  circle  reads  52^  35' ;  movable  and  fixed  mirror 
ac^usted  to  50  with  torsion  circle  322^  35' ;  suspended  magnet  and  turned  circle  to  247®  14',  and 
brought  movable  mirror  again  to  50  by  means  of  the  a4justing  screw.  z=75^  21;  hence 
fc=.00007604  parts  of  the  horizontal  force  and  the  scale  value  .0001474  English  units. 

(5.)  February  28, 1883,  13“  a.  m.  to  3^^  37“  a.  m.,  Gottingen  time,  readjusted  instrument. 

Plane  of  detorsion  in  magnetic  meridian  40®  22';  turned  to  310®  22'  with  fixed  and  movable  mirror 
at  50 ;  suspended  magnet,  and  turned  to  235®  01'  with  movable  mirror  at  50  by  means  of  the  screw. 
ar=75®  21' ;  hence  scale  values  as  in  preceding  case. 

(6.)  At  6**  p.  m.,  March  23,  Gottingen  time,  suspended  mirror  touched  fixed  mirror  owing  to 
stretching  of  threads;  raised  suspension  at  6^^  45“  p.  m. 

(7.)  At  6*»  45“  a.  m.,  March  25,  Gottingen  time,  suspension  further  shortened ;  again  at  7^  10“ 
p.  m.  same  day. 

(8.)  At  3  a.  m.,  April  21,  Gottingen  time,  fixed  mirror  read  486 ;  changed  to  500  before  taking 
the  3  a.  m.  observation. 

Increasing  scale  readings  denote  increase  of  horizontal  force. 

SCALE  VALUES. 


English 

nmta. 

Gaussian 

units. 

B.  A.  units 
or  dynes. 

Value  of  one  division  of  scale  between 

September  11, 1882,  and  November  6, 1882. . 

.000139 

.0000643 

.00000643 

November  7,  1882,  and  February  27, 1883. . . 

.000145 

.0000669 

.00000669 

February  27, 1883,  to  close  of  series . 

.000147 

.0000680  j 

.00000680 

The  average  scale  reading  419  corresponds  ap-  ^ 

prozimately  to  horizontal  intensity . 

1.939 

0.8040 

0.08940 

[Notb.— The  reoapitolAtion  of  the  monthly  mean  ralnes  of  the  hoarly  readinga  of  the  Brooke  bifllar  magnetometer,  which  ia  given  in  the 
following  tables,  is  deemed  enfficieut  for  the  pnrposes  of  this  report;  the  readings  themselves  have  therefore  been  omitted.] 
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The  monthly  means  of  the  bifilar  readings  appear  quite  irregnlar,  produced  by  large  disturb, 
ances  and  by  change  in  adjustment ;  the  latter  became  necessary  in  consequence  of  the  effect  of 
temperature  and  moisture  on  the  suspension.  During  the  winter  the  observatory  became  thickly 
coated  with  ice  on  its  sides  and  roof^  which,  during  thawing  weather  kept  the  interior  atmosphere 
in  a  state  of  extreme  moisture ;  the  observed  variations  in  the  length  of  the  suspension  fibers  and 
in  the  torsion  of  the  two  declination  instruments  may  be  thus  accounted  for,  and  the  greater  or 
less  stiffness  of  the  fibers  was  probably  occasioned  by  moisture  deposited  upon  it,  freezing  and 
thawing  alternately.  The  effects  on  the  readings  of  changes  of  temperature  and  gradual  loss  of 
magnetism*  of  the  magnet  or  of  secular  change,  are  small  compared  with  the  above  irregularities 
from  other  causes.  It  would  -seem  desirable  to  use  metallic  suspension  in  the  place  of  silk. 

The  September  mean  (619.5)  was  corrected  to  519.1  by  application  of  a  rough  correction  of 
— 318  divisions  to  the  readings  of  the  first  six  days,  found  by  comparison  with  the  mean  of  the 
succeeding  six  days. 

In  August,  1883,  the  mean  reading  was  higher  (639.7)  than  at  any  other  time,  and  it  was  evi¬ 
dent  that  the  adjustment  of  the  instrument  had  from  some  unknown  cause  been  disturbed ;  one 
of  the  observers  (Mr.  Maxfield)  states  that  when  he  took  down  the  instrument  on  the  27th  he 
fonnd  the  adjusting  screw  which  holds  the  thread  and  determines  the  distance  between  the  threads 
worked  rather  loosely  in  its  bearings,  whereas  it  was  very  tight  when  the  instrument  was  first  set 
up.  It  is  difficult  to  fix  upon  a  particular  time  when  the  rapid  increase  in  the  readings  commenced, 
but  it  was  most  probably  between  August  7  and  8,  and  lasted  for  two  or  three  days  before  the 
instrument  settled  again  to  a  fixed  condition ;  a  slow  progressive  motion  is  apparent  from  the  last 
days  of  July.  For  our  present  purpose  the  matter  is  of  little  importance,  since  we  shall  deal  strictly 
in  a  differential  way,  only  aiming  at  roughly  comparable  absolute  readings.  In  order  to  reduce 
the  monthly  readings  during  August  roughly  to  a  uniform  scale  a  correction  of  —  187.0  divisions 
was  applied. 


*  The  Brooke  magnets  are  now  over  thirty  years  old ;  they  were  used  at  Washington  in  1853. 
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Recapitulation  of  monthly  mean  values  (inclusive  of  disturbances  and  uncorrected  for  changes  of 
temperature  and  variations  in  scale  value)  of  the  hourly  readings  of  the  Brooke  bifilar  magnet¬ 
ometer  at  Ooglaamie,  Alaska j  1882-1883. 


Gottingen  civil  time. 

OV 

1\ 

2\ 

ZK 

4‘ 

5k. 

6k. 

7k. 

gk. 

Ok. 

10k. 

Ilk. 

tOoglaamie  civil  time. 

Noon-}-53-.6 

13^53-.6 

1 

15k53-.6 

16^53-6 

17k53-.6 

18k53».6 

Ck 

20k53-.6 

21k53-.6 

2M-.f 

28k68-.9 

1882. 

September  12  to  30. 

537.1 

532.0 

536.1 

542.0 

563.5 

558.8 

663.0 

53a  9 

518.8 

629.5 

501.8 

526.6 

October. 

489.2 

494.0 

490.0 

498.5 

504.0 

485.8 

489.0 

438.4 

468.6 

424.6 

390.9 

404.9 

November. 

459.1 

481.8 

477.0 

480.  1 

508.0 

485.3 

467.8 

455.5 

452.0 

4ia3 

402.2 

872.7 

December. 

487.9 

500.7 

513.3 

514.8 

525.1 

522.2 

520.9 

615.0 

600.8 

477.7 

459.1 

467.6 

1883. 

jAnoory. 

438.1 

431.  5 

441.6 

455.0 

461.1 

46L4 

454.4 

454.6 

449.5 

449.4 

417.7 

872.1 

Febroary. 

441.0 

443.6 

434.5 

445.2 

459.0 

473.0 

475.8 

446.0 

897.4 

890.3 

87SiO 

865.9 

March. 

462.5 

458.3 

481.8 

510.7 

512.1 

510.3 

489.7 

481.9 

419.1 

439.1 

40a3 

875l3 

April. 

355.5 

353.0 

364.9 

4ia7 

422.5 

410.4 

4ia9 

423.6 

411.1 

874.8 

844.8 

886.8 

May. 

396.8 

391  3 

408.0 

416.4 

448.3 

457.4 

469.0 

472.9 

452.8 

429.1 

429.8 

888.8 

Jane. 

372.1 

397.2 

405.8 

444.3 

467.3 

470.6 

5ia5 

60a7 

496.4 

466w7 

410.0 

88L5 

•July. 

388.3 

425.7 

447.0 

473.3 

47a  9 

505.7 

511.8 

605.8 

48a7 

482.6 

445:1 

421.6 

Aagnstlto  27,  Inclusive. 

498.5 

500.2 

508.2 

540.5 

550.2 

560.8 

M7.1 

52a  1 

54L9 

553.1 

524.8 

506.9 

Gottingen  civil  time. 

Noon. 

13k. 

14k. 

15K 

16k. 

17k. 

18k. 

19k. 

20k. 

21k. 

22k. 

23k. 

Mean. 

Ooglaamie  civil  time. 

O^SS^.O 

lk53-.6 

2k53-.8 

3k53“.6 

4k53-.6 

5k53«.6 

6k53».6 

7k53-.6 

8k53-.6 

9k53-.6 

10k53-.6 

llk68-.6 

1882. 

September. 

504.4 

508.4 

500.4 

487.4 

49a  9 

480.4 

481.1 

49a  9 

5ia6 

500.5 

500.9 

529.1 

d. 

519.1 

October. 

401.1 

442.1 

405.9 

406.1 

420.3 

396.4 

390.5 

854.4 

877.6 

419.5 

441.5 

4718 

487.6 

November. 

396.3 

368.7 

340.7 

335.9 

335.5 

349.4 

284.6 

322.7 

842.4 

ssaa 

431.2 

430.7 

4oai 

December. 

446.5 

397.2 

403.5 

389.5 

417.9 

402.7 

39a  8 

427.0 

30a5 

422.6 

450.8 

470.6 

4614 

1883, 

January. 

383.3 

370.8 

33^4 

335.1 

339. 8 

819.8 

35a  9 

82a  5 

819.0 

86a7 

400.4 

4217 

8917 

February. 

38a2 

337.0 

3ia9 

349.8 

299.3 

305.4 

289.8 

812.7 

844.1 

830.6 

362.6 

40L9 

888.1 

March. 

372.4 

383.2 

326.7 

34a  9 

341.0 

313.  5 

829.2 

3iao 

845.4 

357.4 

41L8 

44L4 

4015 

April 

311.0 

290.8 

1  294.9 

299.4 

303.9 

27a  1 

274.6 

24a  1 

289.0 

810.8 

829.4 

889.0 

841.5 

May. 

341.8 

315.0 

1  319.9 

817.6 

308.9 

289.3 

269.2 

300.7 

332.8 

357.0 

35ao 

379.5 

877.0 

June. 

406.3 

380.6 

329.7 

337.6 

325.9 

258.2 

253.8 

299.2 

284.8 

34a  8 

853.6 

8715 

387.1 

July. 

395.7 

387.0 

396.4 

39a  1 

34L7 

320.3 

289.1 

274.3 

3oao 

360.5 

88ao 

870.8 

4018 

August 

619.5 

513.9 

496.2 

472.8 

473.4 

46L2 

441.2 

450.4 

44a  5 

43a  6 

46a  0 

4815 

50L2 

Mean 

"TliT 
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Solar  diurnal  variation  of  the  horizontal  force  {inclusive  of  disturbances)^  expressed  in  scale  divisions 
and  uncorrected  for  changes  in  temperature,  1882-’83. 


OOUingen  oItU  time. 

i 

Seale  yal* 

0^ 

IK 

2*'. 

3K 

4“. 

5K 

6^ 

7V 

8V 

9^. 

lOV 

IIV 

OoflMmto  elTlIjkime. 

of  lUM 
0.0000 

Noon+53“.6 

13k53".6 

14'«53®.6 

15»'53«.6 

16'‘53«.6 

18‘‘53*.6 

19«‘53-.6 

20i‘53».6 

21>*53-.6 

22k53-.6 

23^58-.6 

1882. 

September. 

719 

+18.0 

+12.9 

+17.0 

+  22.9 

+  44.4 

+  39.7’ 

+  43.9 

+  19.8 

-0.3 

+10.4 

-17.3 

+  7.5 

October. 

719 

+  51.4 

+  56.2 

+52.2 

+  60.7 

4-  66.2 

+  48.0 

+  5L2 

+  0.6 

+  80.8 

—112 

-419 

-319 

Korember. 

743 

+51.0 

+73.7 

+68.9 

+  72.0 

+  99.9 

+  77.2 

+  59.7 

+  47.4 

+  43.9 

+10.2 

—  19 

—314 

December. 

749 

+27.5 

+40.3 

+52. 9 

+  54.4 

+  64.7 

+  61.8 

+  60.5 

+  54.6 

+  40.4 

+17.3 

—  1.3 

+  7.2 

1883. 

Jenaary. 

749 

+  39.4 

+32.8 

+42.9 

+  56.3 

+  62.4 

+  62. 7 

+  55.7 

+  55.9 

+  50.8 

+56.7 

+19.0 

—216 

February. 

749 

+57.9 

+60.5 

+51.4 

+  62.1 

+  75.9 

+  89.9 

+  92.2 

+  62.9 

+  14.3 

+  112 

-  ai 

—17.2 

Kaich. 

760 

+53.0 

+4a8 

+72.3 

+  101.2 

+102.6 

+100.  g 

f  80.2 

+  72.4 

+  9.6 

+29.6 

—  9.3 

-34.3 

AprO. 

760 

+14.0 

+11.5 

+23.4 

+  77.2 

+  81.0 

+  68.9 

+  75.4 

+  82.1 

+  69.6 

+33.3 

+  2.8 

—  12 

May. 

760 

+19.8 

+14.3 

+31.0 

+  39.4 

+  71.3 

+  80.4 

+  92.0 

+  95.9 

+  75.8 

+52.1 

+52.3 

+11.8 

Jane. 

760 

-15.0 

+10.1 

+  18.7 

4-  57.2 

+  80.2 

+  ra.5 

+  131.4 

+12L6 

+109.3 

+78.6 

+22.9 

-  16 

July. 

760 

-20.5 

+  16.9 

+3a2 

+  84.5 

+  70.1 

+  96.9 

+103.0 

+  97.0 

+  79.9 

+73.8 

+318 

+118 

Angaat. 

760 

-  2.7 

-  1.0 

+  7.0 

+  39.3 

+  49.0 

+  59.6 

+  55.9 

+  2a9 

+  40.7 

+51.9 

+211 

+  17 

AprO-September,  In* 
olnaiTe. 

753 

+  2.3 

+10.8 

+22.6 

+50.1 

+66.0 

+71.5 

+83.6 

+7a9 

+62.5 

+50.0 

+20.0 

+  4.6 

Oetober-Marob  incln* 
aiTe. 

746 

+46.7 

+52.1 

+56.8 

+  67.8 

+78.6 

+73.4 

+66.6 

+49.0 

+31.6 

+ia6 

-  as 

-212 

Year. 

760 

+24.6 

+31.4 

+39.7 

+58.9 

+72.3 

+72.5 

+75.1 

+61.4 

+47.1 

+34.2 

+  16 

-  9.4 

Qtllingeii  ciTil  time. 

k 

Scale  yal- 

Noon. 

14‘'. 

ISJ*. 

IQK 

17». 

18V 

19V 

20V 

21V 

22V 

23V 

Ooglaamie  oiTll  time. 

of  force 
0.0000 

0fc53-.e 

lk53“.6 

1  2‘*53".6 

3^53-.  6 

4‘'53-.6 

5'‘53».6 

6»'53'-.6 

7^53».6 

8k53-.6 

9k53-.6 

10^53-.  6 

llk53-.6 

1882. 

September. 

719 

—14.7 

-10.7 

-18.7 

-31.7 

-20.2 

-  3a7 

-38.0 

-  22.2 

-5.5 

-  9.6 

-112 

+10.0 

October. 

719 

-36.7 

+  4.3 

-31.9 

-31.7 

-17.5 

-  4L4 

-  47.3 

-83.4 

—  60.3 

-las 

+  17 

+37.0 

Korember. 

743 

-1L8 

-39.4 

-67.4 

-72.2 

-72.  6 

-58.7 

-123.5 

-85.4 

-  65.7 

-19.8 

+23.1  j 

+31.6 

December. 

749 

-13.9 

-63.2 

-56.9 

-70.9 

-42.5 

-  57.7 

-  61.6 

-33.4 

-  61. 9 

-37.8 

-  0.6 

+19.4 

1888. 

Jannary. 

749 

—15.4 

-27.9 

-62.3 

-63.6 

-58.9 

-  7a9 

-  41.8 

-  70. 2 

-  79.7 

-310 

1 

+  1.7 

+27.0 

Febmary. 

749 

+  5.1 

-46.1 

-64.2 

-33.3 

-83.8 

-  77.7 

-93.3 

-  70.4 

-39.0 

-52.5 

-20.5 

+112 

March. 

760 

-37.1 

-26.3 

-82.8 

—62.6 

-68.5 

-96.0 

-80.3 

-  91.  5 

-64.1 

-52.1 

+  L8 

+3L9 

April. 

760 

-30.5 

—50.7 

-46.6 

-42.1 

-37.6 

-65.4 

-66.9 

-  9a4 

-52.5 

-31.2 

-12.1 

—  1.6 

May. 

760 

-35.2 

-62.0 

-57.1 

-59.4 

-oai 

-  87.7 

-107.8 

-  76.3 

-  44.2 

-20.0 

-21. 0 

+  15 

June. 

760 

+19.2 

-  6.5 

-57.4 

-49.5 

-61.2 

-12a  9 

-133.3 

-87.9 

-102.8 

-sas 

-33.5 

—116 

Jnly. 

760 

-13.1 

-21.8 

-12.4 

-10.7 

-67.1 

-88.5 

-119.7 

-134.5 

-100.8 

-413 

-22.8 

-29.0 

Angaat. 

760 

+  18.3 

+12.7 

-  5.0 

-2a  4 

-27.8 

-  40.0 

-60.0 

-50.8 

-  55.7 

-65.6 

-312 

-117 

April-September,  indoaiye. 

753 

1-9.3 

-23.2 

-32.9 

-37.0 

-47.0 

-74  9 

-87.6 

-  78.0 

-60.2 

-35.6 

—23.8 

-  7.9 

October-Marcb,  indoaiye. 

746 

-18.3 

1  -33.1 

-60.9 

-55.7 

-57.3 

-68.4 

-  74.6 

-72.4 

-  61.8 

-316 

+  1.5 

+27rr 

Year. 

750 

-13.8 

-28.1 

-46.  9 

-46.3 

-52.2 

-71.6 

j-  81.1 

—  75.2 

-  61.0 

1  -316 

-U.1 

^  ST 

S*  Ex*  29  '■  45 
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Monthly  mean  values  of  the  hourly  readings  of  the  thermometer  attached  to  the  hifilar  magnet¬ 
ometer  and  expressed  in  degrees  of  Fahrenheifs  scale. 


QSitingcn  olrio! 
time.  J 

O'*. 

2^ 

3‘. 

4". 

5^. 

7^. 

8^. 

IP. 

OoglAamieoivll? 
time.  ) 

N. +53-.6 

l3‘+53-.6 

14‘+53-.6 

15^+53-.6 

16H53-.6 

17» +53-.6 

18k+53-.6 

19‘+53-.6 

60k+68-.6 

1882. 

September. 

36.4 

37.0 

37.2 

37.1 

37.6  ‘ 

36.4 

35.9 

35.4 

34.7 

845 

83.6 

848 

October. 

19.6 

20.4 

20.*9 

20.8 

21.0 

20.3 

20.0 

19.4 

las 

17.5 

17.0 

17.0 

November. 

3.8 

3.9 

4.1 

4.2 

4.6 

4.3 

4.5 

3.5 

2.5 

L9 

L5 

L8 

December. 

-  7.8 

-  7.5 

-  7.1 

-7.0 

-  6.4 

-  6.5 

-  6.6 

-  &8 

-  7.9 

-  45 

-  8.9 

-  40 

1883. 

Janaary. 

-  5.3 

-  4.8 

-  4.5 

-  4.7 

-  4.5 

-  4.4 

-  44 

-  44 

-  5.7 

-  44 

-  49 

-  7.8 

February. 

3.7 

5.1 

5.5 

5.4 

5.9 

6.1 

6.1 

6.0 

4.5 

3.7 

41 

45 

March. 

2.6 

3.5 

4.2 

4.6 

5.9 

5.4 

47 

8.9 

18 

2.0 

LO 

48 

AprU. 

15.5 

16.3 

17.2 

17.0 

18.0 

17.6 

17.1 

15.8 

14  2  i 

12.8 

1L5 

140 

May. 

37.6 

37.3 

38.0 

37.0 

37.0 

36.6 

35.6 

34.5 

33.1 

31.9 

80.7 

245 

June. 

47.8 

48.1 

48.7 

48.5 

48.0 

47.6 

46.6 

44.8 

43.9 

42.8 

41.8 

40.9 

July. 

49.1 

49.5 

50.0 

49.6 

49.4 

48.8 

48.  1 

46.5 

46.0 

45.1 

441  , 

442 

Angnst. 

47.7 

48.3 

48.6 

48.4 

48.5 

48  4 

48.0 

47.2 

46.3 

444 

448 

443 

April-Septem- 
her,  inclusive. 

38.9 

39.4 

40.0 

39.6 

39.8 

39.2 

38.6 

37.4 

36.4 

35.4 

844 

846 

October-Maroh, 

2.8 

3.4 

8.8 

3.9 

4.4 

4.2 

4.0 

3.6 

2.4 

L7 

LI 

48 

inclusive. 
Whole  year. 

20.8 

21.4 

21.9 

21.8 

22.1 

21.7 

21.3 

20.5 

19.4 

18.6 

17.8 

17.2 

Gottingen  civil?! 
time.  )! 

Noon. 

13 

15^. 

16^. 

17‘. 

18^ 

19fc. 

20fc. 

21K 

2P. 

23^. 

i 

a 

Ooglaamie  civil?; 
time.  ) 

OH  53®. 6 

l'«+63-.6 

2H53-.6 

3'‘+53-.6 

4H53-.6 

5'‘+53-.6 

Oi^+SS-.O 

7H53-.6 

8'‘+58-.  6 

9k+53-.6 

10H58-.6 

ll''+63-.6 

5 

g 

1882. 

September. 

34.1 

34.0 

34.0 

83.7 

33.9 

83.8 

33.9 

349 

34.4 

34.9 

343 

348 

0 

+341 

October. 

17.2 

17.3 

17.3 

17.1 

17.4 

17.5 

17.6 

17.5 

17.4 

17.6 

17.7 

14  4 

+144 

November. 

1.6 

1.5 

1.5 

1.5 

1.5 

1.7 

2.3 

2.8 

2.8 

2.6 

46 

49 

+  47 

December. 

-  49 

-  9.0 

-  40 

-  9.0 

-  8.8 

-  47 

-  7.5 

-  7.9 

-  40 

-  41 

-  41 

-  42 

-  40 

1888. 

J  anuary. 

-  7.1 

-  7.1 

-  49 

-  7.0 

-  6.6 

-  6.4 

-  44 

-  46 

-  47 

-  6.7 

-  48 

-  44 

-  48 

February. 

2.5 

2.3 

42 

2.0 

2.9 

2.2 

40 

2.6 

2.5 

2.8 

8.5 

4.0 

+  47 

March. 

-  41 

-  0.6 

-  49 

-  1.2 

-  1.4 

-  L6 

-  0.9 

-  0.9 

-  0.6 

0.0 

0.9 

41 

+  L5 

April 

49 

42 

7.3 

48 

6.6 

47 

7.6 

40 

9.6 

11.0* 

14  8 

14.5 

+141 

May. 

248 

242 

27.6 

97.7 

28.2 

29.0 

29.8 

81.1 

82.4 

83.8 

85.6 

87.8 

+348 

Jnne. 

40.8 

39.8 

39.6 

89.4 

39.4 

89.8 

40.6 

4L6 

42.7 

44.0 

45.4 

47.0 

+447 

J^uly. 

48.0 

42.6 

44  2 

42.4 

42.3 

44  5 

43.8 

43.9 

45.0 

441 

47.4  ; 

444 

+448 

August. 

44.0 

48.8 

441 

42.9 

42.7 

42.5 

42.8 

441 

48.8 

44.7 

449 

47.1 

+44  5 

April-Septem- 
her,  inclusive. 

33.2 

82.7 

82.3 

82.2 

32.2 

32.4 

840 

33.6 

34.6 

348 

37.0 

344 

+348 

October-March, 

4  9 

0.8 

0.7 

0.6 

0.7 

0.8 

1.5 

1.3 

1.8 

1.5 

1.8 

48 

+  41 

inclusive. 

Whole  year. 

17.0 

14  7 

14  6 

14  4 

14  4 

14  6 

17.3 

17.5 

14  0 

14  6 

19.4 

20.3 

+  14  0 

Temperature  coefficient. — ^There  were  no  special  observations  made  to  ascertain  the  effect  of 
changes  of  temperature  on  the  magnetic  moment  of  the  bifilar  magnet;  the  instrument  was 
mechanically  compensated  as  near  as  could  be  judged ;  we  have  therefore  to  determine  the 
outstanding  effect  by  means  of  the  ordinary  hourly  readings.  During  1882  one  lamp  was  contin¬ 
uously  burning  in  the  observatory,  but  early  next  year  three  lamps  were  kept  burning,  the  supply 
of  oil  being  greater  than  was  at  first  supposed.  The  annual  average  temperature  in  the  obs^va- 
tory,  as  shown  by  a  Fahrenheit  thermometer  inside  the  zinc  cover  of  the  bifilar,  was  +  19^.0  or 

—  70.22  0. 

In  consequence  of  the  irregularities  in  the  state  of  the  instrument,  as  shown  by  the  monthly 
mean  readings,  the  only  available  method  for  deducing  the  temperature  coefficient  q  appeared  to 
be  that  of  selecting  a  number  of  consecutive  and  undisturbed  days  at  times  when  the  temperature 
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waa  rapidly  cliaDging,  and  finding  for  each  case  the  apparent  change  of  tlie  daily  means  in  scale 
divisions  corresponding  to  a  change  of  in  temperature.  The  following  values  were  thus  found : 


Date. 

Change. 

Corre¬ 

sponding 

change. 

Change 

for 

1°  Fah. 

1882. 

d. 

o 

d. 

Oct.  30-81 

-1-  55 

+  13.4 

+  4.1 

Nov.  10-11 

+  26 

—  ao 

—  3.3 

Doo.  1-  2 

+  27 

—  7.3 

—  3.7 

Deo.  14-15 

—  39 

+  11.0 

-  8.5 

Doo.  15-16 

+  44 

-  10.3 

—  4.3 

1883. 

Feb.  0-10 

+  40 

—  7.4 

—  5.3 

Mar.  11-12 

+  16 

+  6.8 

+  2.4 

July  19-20 

+  37 

—  as 

—  4.5 

It  is  proposed  to  adopt  provisionally  the  mean  value  —  2.2  ±  0.8,  which  is  equivalent  to  a 
decrease  of  0.000165  parts  of  the  horizontal  force  for  an  increase  of  temperature  of  Fah. 
or  g  =  0.000165 

In  the  following  table  the  values  in  column  3,  4,  5  are  uncorrected  for  changes  of  tempera¬ 
ture;  the  next  three  columns  show  the  temperature  differences  for  which  corrections  were  required, 
and  the  last  three  columns  give  the  diurnal  variations  thus  corrected.  They  are  laid  down  on  the 
accompanying  diagram. 

Solar-diumal  variation  of  the  horizontal  force^  inclusive  of  disturbances ^  and  expressed  in  parts  of  the 

forcey  Ooglaamie,  1882-^83. 


GSttingen 
civil  time. 

Ooglaamie 
civil  time. 

Six  month  8, 
sun  north 
of  equator. 

Six  months, 
sun  south 
of  equator. 

Whole 

year. 

Temperature  difference. 

j  Solar  diurnal  variation. 

t-350.8 

Gn. 

t-2o.l 

Ga. 

f-19o.O 

year. 

Half  year, 
sun  north 
of  equator. 

Half  year, 
sun  south 
of  equator. 

Whole 

year. 

A. 

A.  m. 

o 

o 

o 

0 

Noon -f.  5a  6 

+. 

00017 

+.00348 

+.00184 

+ai 

+0.7 

+L8 

1  +.00069 

+. 

00360 

+.00214 

1 

18-1-53.6 

081 

389 

236 

+3.6 

+1.3 

+2.4 

1  140 

410 

276 

2 

14+5a6 

170 

424 

298 

+  4.2 

+1.7 

+2.9 

i  239 

452 

346 

8 

15+53.6 

877 

506 

442 

+a8 

+L8 

+2.8 

440 

536 

488 

4 

16+5a6 

497 

586 

542 

+4.0 

+2.Z 

+ai 

563 

624 

593 

6 

17+5a6 

538 

548 

544 

+3.4 

+2.1 

+a7 

594 

583 

589 

6 

18  f  5a  6 

630 

497 

563 

+a8 

+1.9 

+a3 

676 

528 

601 

7 

19+5a6 

556 

366 

461 

+1.6 

+1.5 

+1.6 

582 

391 

486 

8 

20+53.6 

471 

236 

353 

+0.6 

+0.3 

+0.4 

481 

241 

360 

9 

21+53.6 

376 

+ 

138 

267 

—0.4 

—0.4 

—0.4 

369 

+ 

131 

250 

10 

22+53.6 

151 

— 

0G5 

+  042 

—1.4 

-1.0 

—1.2 

+  128 

— 

081 

+ 

022 

11 

23+  53.6 

+ 

034 

173 

—  071 

—2.2 

—1.3 

—1.8 

—  002 

194 

— 

101 

Noon 

0+53.6 

— 

070 

136 

103 

—2.6 

-1.2 

—2.0 

113 

156 

136 

13 

1+53.6 

175 

247 

211 

—3.1 

—1.3 

—2.3 

226 

268 

249 

14 

2+6a6 

248 

454 

1  362 

—3.5 

—1.4 

—2.5 

806 

477 

393 

15 

3+53.6 

279 

416 

347 

—3.6 

-1.5 

-2.6 

338 

441 

390 

16 

4+53.6 

354 

427 

391 

—3.  6 

—1.4 

—2.6 

413 

450 

434 

•  17 

5+53.6 

564 

510 

637 

^-3. 4 

—1.3 

— a4 

620 

531 

577 

18 

6+53.6 

660 

557 

608 

-as 

-0.6 

—1.7 

706 

567 

636 

19 

7+5a6 

587 

540 

564 

—2.2 

—0. 8 

— L6 

623 

553 

589 

20 

8+53.6 

453 

461 

458 

—1.2 

—0.8 

— LO 

473 

474 

474 

21 

9+53.6 

2C8 

— 

266 

267 

0.0 

-0.6 

—0.4 

268 

— 

276 

274 

22 

10+53.6 

179 

+ 

Oil 

—  083 

+1.2 

—0.3 

+0.4 

159 

+ 

006 

— 

076 

28 

ll+5a6 

— 

059 

+ 

205 

+  073 

+a6 

+0.2 

+1.3 

—  016 

+ 

208 

+ 

094 
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ffOLAa-ininiRAL  TOUTIUB  or  «■  KAGHETIC  BOraZOMTAIi  lORCE 
Obumi.  K  Jflato 


At  Ooglaamie  the  daily  maximum  value  of  the  horizontal  force  occurs  between  the  hours 
5  and  7  p.  m.,  and  the  daily  minimum  about  7  a.  m. ;  there  is  also  a  very  slight  indication  of  a  sec¬ 
ondary  disturbance  in  the  regular  progression  between  3  and  5  a.  m.,  corresponding  probably  to  a 
secondary  maximum  about  6  a.  m.,  as  exhibited  at  Toronto,  and  more  strongly  at  Philadelphia  at 
5|  a.  m.,  where  it  constitutes  the  principal  maximum,  the  secondary  occurring  at  4  p.  m.  The 
maximum  at  Toronto  takes  place  between  4  and  5  p.  m.,  and  the  minimum  about  10  a.  m. 

The  diurnal  inequality  in  the  whole  deflecting  force  acting  in  the  horizontal  plane  may  be 
exhibited  graphically  both  in  direction  and  magnitude  as  in  the  annexed  diagram. 

The  origin  of  the  co-ordinates  represents  the  normal  declination  and  horizontal  force,  and  any 
line  drawn  from  it  to  any  part  of  the  curve  will  represent  its  direction  and  magnitude  (according 
to  scale  of  diagram),  the  deflecting  force  acting  at  the  time  marked  against  that  point.  If  for  any 
time  the  angle  ^  equals  the  westerly  deflection  of  the-  horizontal  needle,  the  deflecting  force 
producing  the  same  is  H  sin  ipj  and  when  expressed  in  parts  of  the  horizontal  force,  simply  sin 

A  deflection  of  tf)  minutes  corresponds  to  -  or  0.000291  tp  parts  nearly.  The  table  of  the  solar 

<54o7 .7 

diurnal  variation  of  the  declination  contains  the  values  of  tp  for  every  hour  of  the  day,  and  the 
corresponding  change  in  the  force  at  right  angles  thereto  is  contained  in  the  preceding  table  of 
the  variations  of  the  horizontal  force ;  these  two  components,  the  westerly  and  northerly,  appear 
combined  in  the  diagram.  It  will  be  seen  that  the  disturbing  forces  act  more  energetically  in  a 
plane  approaching  closer  to  the  true  than  to  the  magnetic  meridian,  and  that  the  usual  character 
of  the  representation  is  changed  by  their  action,  that  half  of  the  curve  containing  the  hours  21 
(9  p.  m.)  to  2^  a.  m.  being  thrown  far  to  the  westward,  forming  a  loop,  and  beyond  the  branch 
containing  noon ;  on  the  other  hand  the  great  extension  of  the  deflecting  force  between  7  and  8 
a.  m.  is  wholly  due  to  the  great  activity  of  the  easterly  disturbances  about  these  hours.  This  will 
become  clear  when  the  disturbances  have  been  separated  from  the  normal  deflecting  forces,  and  a 
diagram  for  the  latter  alone  is  presented. 
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Diurnal  variation  in  the  whole  deflecting  force  acting  in  the  horizontal  plane. 

[The  tntensitj  of  the  whole  horisontal  deflecting  force  is  oxprossed  in  parts  of  H  and  all  disturbances  are  incladed.) 
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The  VERTioAii  Force  Magnetometer. 


The  length  of  one  division  of  the  scale  is  1  millimeter ;  the  radius  mirror  to  scale  is  1.719 
meters,  hence  angular  value  of  one  division  of  scale  =  In  consequence  of  the  great  sensitiveness 
given  to  the  instrument,  which  was  nearly  double  of  what  it  was  intended  it  should  have,  a  few 
of  the  largest  disturbances  during  November  were  beyond  the  range  of  the  instrument  and  thus 
failed  to  be  recorded. 

(1.)  Adjustment  and  determination  of  scale  value  September  9, 1882,  noon.  The  knife-edge 
was  brought  into  the  magnetic  meridian  on  the  leveled  agate  supports,  the  magnet  was  balanced, 
and  at  11^  22®  p.  m.,  GSttingen  time,  the  fixed  and  movable  mirrors  were  made  to  read  600. 


Observations  for  time  of  one  osoillat%on  of  magnet  and  appendages. 


HAOKBT  supported  ON  KNIFB-EDGE. 


Nnmber  of  oeoillations.* 

Time. 

10 . 

m.  f. 

3  lao 

8  26.5 
^  8  28.0 

1  8  88.5 

18 . 

18 . 

18 . 

68 . 

12  45. 0 

*  By  chronometer  Bond  188. 


MAGNET  SUSPENDED  BY  THREADS. 


Number  of  oscillotions.* 

Time. 

8 . 

m.  f. 

2  8L5 

2  58.0 

2  6a2 

10 . 

10 . . 

28 . . . 

8  14.8 

*  By  chronometer  Bond  188. 

Hence  T,= 17*.664  (oncorrected  for  torsion). 
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Hence  T  =  13M90,  and  value  of  one 
division  of  the  scale  iu  parts  of  tbc  vertical 
force  (for  log  =  log  1'). 


cot  e  .  •/'=  0.00008028 


And  multiplying  by  V  =  12.786,  value  of 
one  division  of  scale  =  0.001026  (English  units). 


OBSERVATIONS  FOR  TORSJON  OP  THREAD. 


Toroion 

circle. 

Scale  extremes. 

Mean. 

Diff. 

o 

d. 

d. 

d. 

d. 

15 

488  and  711 

600 

84 

285 

708 

323 

516 

174 

105 

625 

754 

600 

03 

15 

480 

714 

507 

Value  of  one  division  =  1';  3514-4 
hence  corrected  time  T,  =  17®.664 


=  87'.8- 


=17«.807 


(2.)  Readjustment  November  3, 10 p.  m.  (Gottingen  time),  to  November  4, 4}^*  a.  m.  (Gottingen 
time).  Instrument  releveled,  fixed  mirror  made  to  read  500;  also  movable  mirror  adjusted  to 
division  50,  5^^  20“  p.  m.  (local  time). 


Observations  for  time  of  one  oscillation  of  magnet  and  appendages. 


MAGNET  SUPPORTED  ON  KNIFE-EDGE. 

The  center  of  gravity  was  raised  until  time 
of  one  oscillation  was  found  to  be  T  =  13®.698; 
after  a  few  minutes  the  operation  was  repeated 
with  the  following  result : 


Number  of  oscillations.  * 

Time. 

10 . i . 

m.  9. 

2  07.5 

1  42.0 

8 . . 

18 . 

3  40.5 

*  By  chronometer  Bond  188. 


Hence  T  =  12*.750,  mean  T  =  13®.224  and 
value  of  one  division  of  the  scale  in  parts  of  the 
vertical  force  =  0.00008163  which  is  equal  to 
0.001044  English  units. 


MAGNET  SUSPENDED  BY  THREADS. 


Number  of  oscillations.* 

Time. 

10 . 

m.  f. 

2  57.8 

2  60.0 

10 . 

20 . 

5  6A8 

*  By  chronometer  Bond  188. 


Hence  T,=17*.840  (nncorrected  for  torsion). 


OBSBBVATIOK  FOB  TOBSION  OF  THBBAD. 


Torsion 

circle. 

Scale  extremes. 

Mean. 

DiA 

o 

d. 

d. 

d. 

d. 

164 

506  and  603 

644 

84 

74 

523 

506 

560 

204 

254 

755 

773 

764 

108 

164 

613 

600 

656 

806-i-4=80'.0 

Hence  T,=18*.002 


(3.)  Balance  magnetometer  adjusted  Novmber  14, 1882,  T**  p.  m.,  Gdttingen  time,  so  as  to  oscillate 
in  9*.060  and  to  read  500  at  lO**  05™  p.  m.  (Gottingen  time).  This  value  for  T  was  derived  from  20 
oscillations ;  no  particulars  are  recorded.  No  observations  of  oscillations  with  magnet  suspended. 
With  T,=18*.002  and  T=9*.060  we  have  scale  value  in  parts  of  the  vertical  force  0.0001739  which 
is  eqnal  to  0.002223  English  nuits. 

(4.)  Readjustment  of  balance  magnetometer  March  4, 1883.  Instrument  leveled  with  support¬ 
ing  edge  in  magnetic  prime  vertical  7**  a.  m.,  Gdttingen  time ;  magnet  balanced  by  means  of  weights 
and  both  mirrors  brought  to  scale  50  (8**  a.  m.,  Gdttingen  time) ;  magnet  brought  to  oscillate  in 
11*.850  by  means  of  adjusting  weight  on  upright  stem  (8^  a.  ra.,  Gdttingen  time). 
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With  T,=18‘.002  and  T  =  11".850  we  have 
value  of  one  division  of  scale  in  parts  of  the 
vertical  force  0.0001017,  which  equals  0.001300 
English  units. 


(5.)  March  29, 1883,  about  4^  a.  in.  Gottingen  time,  magnet  removed,  cleaned  of  slight  frost  that 
had  collected  on  it,  and  replaced  between  4  and  5  p.  m. 

(6.)  April  15, 1883,  magnet  raised  from  support  and  lowered  between  6^  55™  and  T*'  00™  p.  m., 
Gottingen  time. 

(7.)  Beadjiistment  of  the  balance  magnetometer  April  27, 1883;  instrument  leveled.  Support¬ 
ing  edge  in  magnetic  meridian  for  oscillations  in  horizontal  plane  at  2^  12™  a.  m.  Gottingen  time. 
Between  4**  10™  and  5**  40™  a.  m.,  adjusted  fixed  and  movable  mirrors  to  scale  division  50. 


Kamber  of  oscillations.  * 

Time. 

10 . 

m.  8. 

1  58.5 

1  58.5 

10 . 

20 . 

3  57.0 

*  Bj  ohroDomoter  Bond  188. 


Hence  T=ll*.8o0 


Number  of  osoillations. 

Time  by  Bond 
18‘8. 

0 . 

h.  m.  8. 

1  16  55. 0 

17  42.  5 

18  37.  0 

19  33. 5 

6 . 

13 . 

10 . 

Time  of  one  oscillation  =  7*.  816 


N  amber  of  oscillations. 

Time  ^  Bond 

0 . 

h.  m.  8. 

2  27  03. 5 

6 . 

28  52.0 

13 . 

30  59.  5 

19 . 

33  47.  5 

Time  of  one  oscillation  =  18*.  105 


TORSION  CIRCLE. 


Time  of  one  oscillation  =  6*.  074 

Hence  T,=18®.295 

Hence  scale  value  for  the  time  preceding  April  27,  using  T=7*.816,  one  division  =0.0002413 
parts  of  the  vertical  force  or  0.003086  English  units,  and  after  April  27  using  T=6*.974,  one  divis- 
ion=0.0003031  parts  of  the  force  or  0.003876  English  units. 

(8.)  May  3,  1883,  magnet  of  balance  magnetometer  raised  on  support  and  lowered  between  11 
and  12  p.  m.  (Gottingen  time).  Found  time  of  one  oscillation  in  the  vertical  plane=8*.750,  hence 
with  T,=18*.295  one  division  of  the  scale  =  0.0001926  parts  of  the  vertical  force  or  0.002462 
English  units. 

(9.)  May  21,  1883,  at  3  a.  m.,  Gottingen  time,  magnet  fell  off  support;  replaced  it,  and  deter¬ 
mined  time  of  one  oscillation  8*.700;  hence  one  division  of  scale =0.0001948  i>arts  of  the  vertical 
force  or  0.002490  English  units. 

Increasing  scale  readings  denote  increasing  vertical  force. 


Scale  extremes. 

Mean. 

d. 

d. 

d. 

250 

and  690 

470 

15 

735 

375 

460 

730 

505 

235 

675 

455 

Change. 


90 

180 

90 


Diff. 


95 

220 

140 

455:4=113'.8 


Nnmber  of  oscillations. 

Time  by  Bond 
188. 

A.  m.  8. 

0 . 

6  38  29. 0 

6 . 

39  15. 0 

13 . 

40  02. 5 

19 . 

40  41.  5 
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TKotb.— It  having  been  deemed  advisable,  for  the  purposes  of  this  report,  to  omit  the  honrly  readings  of  the  Brooke  megnetomeier  and  to 
give  only  their  monthly  mean  values,  these  values  'will  be  found  in  the  tables  following:] 

SCALE  VALUES. 


English 

units. 

Gaussian 

units. 

B.  A.nDits 
or  dynes. 

.00103 

.000473 

.000047 

.00104 

.000481 

.000048 

.00222 

.00102 

.000102 

.00130 

.00060 

.000060 

.00309 

.00142 

.000142 

.00388 

.00179 

.000179 

.00246 

.00114 

.000114 

.00249 

.00115 

.000115 

12.792 

5.898 

0.5898 

Value  of  one 
September  9, 
November  3, 
November  14, 
March  4, 


division  of  scale  between 
1882,  and  November  3,  1882. 
1882,  and  November  14,  1882. 


April 

April 

May 

May 


1882,  and  March 

1883,  and  April 
1883,  and  April 
1883,  and  May 
1883,  and  May 


4,  1883. 
15,  1883. 
27,  1883. 
3,  1883. 
21,  1883. 


15, 

27, 

3, 

21,  1883,  to  close  of  series. 

The  average  scale  reading  523  corresponds 
approximately  to  vertical  intensi  ty. 


Recapitulation  of  monthly  mean  values  {inclusive  of  disturbances  and  uncorrecied  for  changes  of 
temperature  and  variations  in  scale  value)  of  the  hourly  readings  of  the  balance  magnetometer  a 
Ooglaamie^  Alaska j  1882-’83. 


Gottingen  civil  time. 

0^. 

2^ 

3«‘. 

4^ 

6^. 

7^. 

8*. 

ofc. 

10k. 

IIV 

Ooglaamie  civil  time. 

Noon  4-53*.  6 

IS^SS-.O 

14fc53-.6 

16^53».6 

16*'53-.6 

17»53-.6 

1 

1 

19^.6 

20^.6 

21^J 

8M-.6 

1882. 

September  12  to  30. 

517.3 

516.0 

516.6 

516.8 

514.9 

513.0 

515.1 

514.4 

5ia8 

512.3 

514.0 

515.5 

October. 

517.7 

517.1 

517.2 

510.3 

515.3 

5ia7 

512.3 

409.6 

51L4 

5iao 

517.7 

5ia6 

November. 

512.2 

512.5 

511.5 

509.2 

507.6 

506.8 

507.2 

504.6 

504.9 

514.9 

515.2 

52L7 

Deoember. 

523.0 

523.2 

623.3 

522.5 

521.5 

521.2 

521.9 

510.9 

516i2 

517.5 

620l1 

529.4 

1883. 

January. 

511.5 

512.7 

513.5 

513.6 

512.9 

512.7 

511.7 

511.0 

510.6 

509.8 

500.1 

508.5 

February. 

503.2 

504.0  1 

502.8 

501.7 

502.0 

500.4 

40a9 

49a  4 

496.0 

497.6 

406.2 

49a3 

March. 

519.5 

518.3 

517.6 

515.3 

515.0 

514.0 

512.4 

507.8 

506.4 

5oao 

500.0 

514.4 

April. 

500.6 

509.4 

50a9 

507.6 

506.7 

505.8 

505.3 

506.4 

506.0 

507.4 

509.0 

510.7 

May. 

514.5 

514. 2 

514.0 

514.8 

514.7 

513.5 

6ia5 

512.5 

511.8 

512.4 

5ia2 

514.8 

June. 

528.4 

528.3 

528.6 

52a  1 

527.3 

527.8 

527.1 

524.9 

525w5 

527.1 

529.7 

580.6 

July. 

546.5 

545.0 

544.1 

542.6 

542.0 

542.8 

542.9 

543.5 

548.2 

542.8 

544.0 

546^6 

August  1  to  27,  inclusive. 

549.0 

54a  1 

547.7 

547.8 

547.3 

547.2 

546.3 

546.0 

546.4 

546.9 

547.1 

54a4 

Gottingen  civil  time. 

Noon. 

13k. 

14k. 

15k. 

16k. 

17k. 

18k. 

19k. 

OOk. 

21k. 

23k. 

Mean. 

Ooglaamie  civil  time. 

oi'ss-'.e 

IkSS-.O 

2k53».6 

3k53«.6 

4k53».6 

5k53-.6 

6k63-.6 

7k53-.6 

8k53-.6 

9k58-.6 

10k68-.6 

Uk68-.6 

1882. 

September. 

519.4 

520.7 

521.2 

522.1 

524.0 

524.2 

522.0 

520.0 

517.8 

5ia9 

5ia6 

517.0 

d, 

517.6 

October. 

524.0 

52a  8 

52a  0 

529.2 

529.5 

525.6 

522.8 

524.7 

52ao 

5iao 

5ia5 

5810 

November. 

524.3 

52a  2 

540.1 

544.7 

547.2 

552.9 

54a  7 

534.9 

53ao 

680.5 

515.8 

5317 

Deoember. 

525.2 

527.6 

529.6 

530.6 

529.4 

530.4 

520.3 

52a  1 

523.9 

528.1 

I2L5 

6218 

mm 

1883. 

January. 

510.3 

513.0 

517.4 

519.9 

519.3 

5ia5 

517.9 

5ia2 

514.4 

51L5 

5ia2 

5116 

5112 

February. 

50L6 

505.9 

500.4 

511.7 

514.4 

513.8 

513.5 

612.3 

504.3 

504.5 

6013 

604.3 

March. 

522.2 

527.8 

530.4 

532.1 

534.7 

534.3 

532.4 

52a5 

628.4 

520.1 

5iao 

5119 

5212 

ApriL 

513.3 

5ia8 

5ia3 

510.6 

520.5 

521. 6 

521.5 

520.6 

5ia3 

5ia5 

5ia3 

6115 

5112 

May. 

518.7 

521.3 

523.7 

52a  6 

52a  3 

625.6 

523.7 

520.5 

517.5 

6ia6 

514.8 

5118 

517.2 

June. 

532.8 

534.0 

537.6  1 

53a8 

539.8 

53a7 

53L9 

52a6 

52a5 

6210 

58LO 

July. 

549.5 

550.5 

552.7 

553.7 

555.5 

55a8 

55a7 

552.0 

54a2 

547.1 

546.2 

August. 

540.1 

551.2 

552.2 

554.0 

554.8 

554.4 

554.0 

55L2 

E9 

549.1 

5418 

549.6 
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Solar-diurnal  variation  of  the  vertical  force  {inclusive  of  disturbances)^  expressed  in  scale  divisions  and 

uncorrected  for  changes  of  temperature^  1882-’83. 


Q^Mtingen  time. 

hOT 

aoeleTal* 

Ok. 

Ik. 

2k. 

3k. 

4k. 

6k. 

6k. 

7k. 

8k. 

Ok. 

IQk. 

Ilk. 

OogUemle  dvil  time. 

neiiiparta 
of force 
0.000 

Ko<m+53-.6 

13k53-.6 

14k63».  6 

15k53-.6 

16k53«.  6 

17k53«.  6 

18k63».6 

19k53».  6 

20k53-.  6 

21k53-.6 

22k63».  6 

23k63».  6 

1882. 

September. 

0803 

—  0.3 

-  1.6 

—  1.0 

—  0.8 

—  2.7 

—  8.7 

—  2.6 

—  3.2 

—  4.3 

—  5.3 

—  3.6 

-  2.1 

October. 

0803 

—  2.3 

—  2.0 

—  2.8 

-  8.7 

—  4.7 

—  6.8 

—  7.7 

—10.4 

—  ao 

—  7.0 

—  2.3 

—  L4 

Korember. 

1307 

—  10.6 

—10.2 

— 1L2 

—13.5 

—15.1 

-15.0 

—15.5 

-18.1 

—17.8 

—  7.8 

—  7.6 

—  LO 

December. 

1730 

—  0.7 

—  0.6 

-  0.4 

-  1.2 

—  2.2 

—  2.5 

—  1.8 

—  3.8 

—  7.5 

—  a2 

—  3.6 

—  aa 

1888. 

Jeniiarj. 

1730 

—  1.7 

—  0.5 

+  0.3 

+  0.4 

—  0.3 

—  0.6 

—  1.5 

—  2.2 

—  2.6 

—  3.4 

-  4.1 

—  4.7 

Febnmry. 

1730 

—  1.1 

—  0.3 

—  L6 

-  2.6 

—  2.3 

-3.0 

—  6.4 

—  5.0 

—  7.4 

—  a7 

—  ai 

—  ao 

March. 

1087 

—  0.7 

—  1.0 

—  2.6 

—  4.0 

—  4.6 

—  a2 

—  7.8 

—12.4 

—13.8 

—12.2 

—10.3 

—  6.8 

April. 

1844 

—  3.3 

—  3.6 

—  4.0 

—  5.3 

—  6.2 

—  7.1 

—  7.0 

—  6.5 

—  ao 

—  6.5 

-  8.0 

—  2.2 

May. 

2031 

—  2.7 

—  8.0 

—  3.2 

—  2.4 

—  2.5 

—  8.7 

—  3.7 

—  4.7 

—  6.4 

—  48 

—  4.0 

—  2.4 

Jane. 

1048 

—  3.4 

—  8.3 

2.4 

—  2.0 

—  8.7 

—  3.2 

-  8.0 

—  6.1 

—  6.6 

—  3.0 

—  1.3 

—  0.4 

July. 

1048 

—  1.7 

—  2.3 

—  4.1 

—  5.6 

—  6.2 

—  5.4 

—  5.3 

—  4.7 

—  5.0 

-6.4 

—  42 

—  1.6 

Angnal 

1048' 

—  0.6 

—  1.6 

—  1.0 

-1.8 

—  2.6 

—  2.4 

—  3.8 

—  3.6 

—  3.2 

-2.7| 

—  2.6 

—  1.2 

April  to  September, 
inclnaiTe. 

1754 

—  2.0 

—  2.5 

—  2.8 

—  3.1 

—  4.0 

—  4.2 

—  4.4 

—  4.8 

—  4.0 

—  4.6 

-  Z.2 

—  L6 

October  to  March,  in* 
olaaire. 

1402 

—  2.8 

—  2.7 

—  3.o” 

—  4.2 

—  4.0 

—  5.0 

—  6.6 

—  as 

—  0.6 

—  7.2 

—  5.6 

—  a7 

Tear. 

1578 

—  2.4 

—  2.6 

-  2.0 

—  3.7 

—  4.4 

—  6.1 

—  6.5 

—  6.8 

—  7.3 

—  5.0 

—  4.4 

—  2.7 

Gdttingen  civil  time. 

kOT 

scale  val- 

Noon. 

13k. 

14k. 

16k. 

16k. 

17k. 

18k. 

lOk. 

20k. 

21k 

22k. 

23k. 

Ooglaamie  civil  time. 

ne  in  parts 
of  force 
0.000 

0k63-.  6 

lk53-.6 

2k53-.  6 

3k53*.  6 

4k53-.  6 

5k63-.6 

6k53“.6 

7k63-.  6 

8k53-.  6 

9k53».6 

10k53-.6 

Ilk53-.  6 

1882. 

September. 

0803 

+L8 

+ai 

+  3.6 

+  4.5 

+  8.4 

+  a6 

+  4.4 

+  2.4 

+  0.2 

-0.7 

—1.0 

—0.6 

October. 

0803 

+4.0 

+6.8 

+  ao 

+  0.2 

+  0.0 

+  0.6 

+  6.6 

+  2.8 

+  4.7 

0.0 

—1.0 

—1.6 

November. 

1307 

+1.6 

+3.5 

+17.4 

+22.0 

+24.5 

+30.2 

+18.0 

+12.2 

+13.3 

+0.8 

+7.8 

-ao 

December. 

1730 

+1.6 

+3.0 

+  5.0 

+  ao 

+  5.7 

+  a7 

+  6.6 

+  2.4 

+  0.2 

—0.6 

—2.2 

—1.4 

1883. 

Janaary. 

1730 

-2.0 

-0.2 

+  4.2 

+  6.7 

+  6.1 

+  6.8 

+  4.7 

+  8.0 

+  1.2 

-1.7 

-3.0 

—2.6 

Febroary. 

1730 

-2.7 

+1.6 

+  5.1 

+  7.4 

+10.1 

+  0.5 

+  0.2 

1  +8.0 

+  3.1 

[  0.0 

+0.2 

i  —2.0 

March. 

1087 

+2.0 

+7.6 

+  10.2 

+11.0 

+14.5 

+14.1 

+12.2 

+  a3 

+  a3 

1  —0.1 

—0.3 

-1.3 

April. 

1844 

+0.4 

+2.0 

+  5.4 

+  a7 

+  7.6 

+  a7 

+  8.6 

+  7.7 

+  5.4 

+3.6 

+2.4 

+0.6 

May. 

2031 

+1.5  ! 

+4.1 

+  a6 

+  0.4 

+  9.1 

+  8.4 

+  as 

+  3,3 

+  0.3 

— L6 

-2.4 

—3.4 

Jane. 

1048 

+L8 

+3.0 

+  4.7 

+  a6 

+  7.8 

+  8.8 

+  7.7 

+  4.6 

+  0.0 

—1.4 

-2.5 

—3.0 

Jaly. 

1048 

+1.3 

+2.3 

+  4.5 

+  a5 

+  7.3 

+  ao 

+  as 

+  6.8 

+  4.7 

+2.0 

0.0 

-1.1 

Angnat. 

1048 

—0.6 

+1.6 

+  2.6 

+  4.4 

+  a2 

+  48 

+  4.4 

+  3.4 

+  1.6 

+0.3 

—0.6 

—0.3 

April  to  September,  incla- 
eive. 

1754 

~ro" 

+2.8 

+  45 

+  a2 

+  7.2 

+  7.6 

+  6.7 

1 _ 

+  4.7 

+  2.2 

+0.4 

-0.7 

— L3 

October  to  March,  inclaaive 

1402 

+0.6 

+3.0 

+  ae 

+10.7 

+11.8 

+12.5 

+  0.2 

+  6.1 

+  4.3 

-0.3 

+  0.2 

—2.6 

Year. 

1678 

+0.8 

+8.4 

+  a6 

+  8.4 

+  0.6 

+  ao 

+  6.4 

+  3.2 

+0.1 

-0.2 

—1.0 

Temperature  coefficient — There  are  no  special  observations  made  to  determine  the  eflPect  of 
change  of  temperatare  on  the  magnetic  moment  of  the  balance  magnet.  The  instrument  was 
mechanically  compensated  as  near  as  could  be  judged,  and  there  remains  only  to  determine  the 
outstending  effect  by  means  of  the  ordinary  readings.  There  was  no  thermometer  in  the  case 
of  the  balance  magnetometer,  but  the  same  temperature  table  as  was  given  for  the  bifilar  magnet- 
ometer  answers,  since  the  readings  of  the  two  thermometers — one  with  the  uniftlar,  the  other  with 
S.  Ex.  29 - 46 
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the  bifllar — ^rarely  differ  more  than  half  a  degree,  and  less  than  (K^.!  Fah.  in  the  monthly  means. 
Applying  the  same  process  as  in  the  case  of  the  bifilar  we  find  : 


Bate. 

Change. 

Corre- 

B^nding 

tmange. 

Cha^^for  !<> 

1882. 

d. 

o 

d. 

Oct. 

14-15 

—  11 

+  10.3 

—  1.0 

30-31 

—  17 

+  13.4 

—  L8 

Nov. 

1-2 

+  14 

-  14.2 

—  LO 

10-11 

+  17 

—  8.0 

—  11 

23-24 

—  10 

—  7.0 

+  1.4 

Deo. 

1-2 

—  10.5 

-  7.8 

+  1.4 

14-15 

+  3 

+  ILO 

4  0.8 

lS-16 

1883. 

—  13 

—  10.3 

+  1.6 

Jan. 

1-  2 

-  13 

+  12.7 

—  LO 

22-23 

—  7 

+  7.6 

-  0.3 

Feb. 

3-10 

+  5 

-  7.4 

—  0.7 

Mar. 

1-2 

+  12 

—  12.7 

-  0.3 

11-12 

-  10 

-f-  6.8 

—  L5 

24-25 

—  34 

+  12.2 

-  2.8 

Apr. 

13-20 

-11  j 

+  &3 

—  L3 

July 

13-20 

+  3 

—  &8 

—  LI 

Ang. 

7-8 

—  7 

+  8.8 

Mean 

—  0.8 

—  0.66i:0.20 

It  is  proposed  to  adopt  for  the  present  the  valne  — 0^.7  db  0,2,  which  is  equivalent  to  a  deerea$e 
of  0.7  X  .0001584  (or  0.7  times  the  average  valne  for  one  division),  or  .000111  parts  of  the  vertical 
force  for  an  increase  of  temperature  of  1°  Fah. 

Solar  diurnal  variation  of  the  vertical  force  {inclusive  of  ditturbanees)  expreseod  in  parts  of  the  force,, 

Ooglaamie,  1882-’83. 


05ttingen 
civil  time. 

Ooglaamie 
ci'm  time. 

Six  months, 
son  north 
of  equator. 

Six  months, 
sun  south 
of  equator. 

Whole 

year. 

Temperature  dllTerenoe. 

Solar  diurnal  variation. 

t-350.8 

Gn. 

t-20.1 

Ge. 

t-190.0 

year. 

Half  year, 
son  north 
of  equator. 

Half  year, 
sun  aouth 
of  equator. 

Whole 

year. 

■1 

A  m. 

0 

0 

0 

No<m+58. 6 

-.00085 

-.00039 

-.00038 

+3.1 

+0.7 

+1.8 

-.00001 

-.00031 

00018 

18+68.6 

044 

038 

041 

+3.6 

+L8 

+2.4 

004 

024 

014 

2 

14+53.6 

049 

042 

046 

+4.2 

+1.7 

+2.9 

002 

028 

014 

3 

16+58.6 

054 

059 

058 

+8.8 

+L8 

+2.8 

012 

039 

027 

4 

16+53.6 

070 

069 

069 

+4  0 

+2.3 

+3.1 

026 

043 

OSS 

17+63.6 

074 

083 

080 

+3.4 

+2.1 

+2.7 

036 

060 

060 

18+53.6 

077 

093 

087 

+2.8 

+1.9 

+2.8 

046 

072 

061 

19+53.6 

084 

123 

107 

+1.6 

+L5 

+1.6 

066 

106 

090 

8 

20+53.6 

066 

185 

115 

+0.6 

+  0.8 

+a4 

079 

182 

111 

9 

21+58.6 

081 

101 

093 

-0.4 

-0.4 

-0.4 

085 

105 

007 

10 

22+53.6 

056 

079 

069 

-1.4 

-1.0 

-L2 

072 

090 

082 

11 

28  +53.6 

-  028 

>-  052 

-  043 

-2.2 

-1.3 

-1.8 

052 

066 

068 

Noon 

0+58.6 

+  018 

+  008 

+  013 

-2.6 

-L2 

-2.0 

-  Oil 

-  005 

- 

009 

18 

1+53.6 

049 

055 

054 

-8.1 

-L3 

-2.8 

+  015 

+  041 

+ 

028 

14 

2+53.6 

079 

121 

104 

-3.5 

BD 

-2.6 

040 

106 

070 

15 

3+53.6 

109 

160 

183 

-8.6 

wgM 

-2.6 

069 

183 

104 

16 

4+53.6 

126 

165 

150 

—3.6 

Bn 

-2.6 

086 

149 

121 

17 

5+63.6 

133 

175 

159 

-8.4 

-L3 

006 

161 

182 

18 

6+53.6 

118 

129 

126 

-2.8 

-0.6 

Bal 

087 

122 

107 

7+53.6 

082 

086 

085 

-2.2 

-0.8 

668 

077 

068 

20 

8+53.6 

039 

+  060 

050 

-1.2 

-0.8 

BH 

026 

+  051 

+ 

089 

21 

3+53.6 

+  007 

-  004 

+  002 

0.0 

-0.6 

Bn 

007 

-  OU 

— 

002 

22 

10+53.6 

-  012 

+  003 

-  003 

+L2 

-0.3 

+0.4 

001 

000 

+ 

001 

28 

11+53.6 

-.00023 

-.00066 

-.00030 

+2.6 

+0.2 

+L8 

+.00006 

-.00084 

— . 

00016 
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The  nambers  contained  in  the  last  three  columns  of  this  table  were  plotted  on  the  accom 
panying  diagram,  which  shows  the  vertical  force  to  be  in  excess  of  its  average  value  in  the  (local) 
morning  hours,  maximum  about  6  a.  m.,  and  in  deficiency  in  the  (local)  afternoon  hours,  mini¬ 
mum  about  9  p.  m.  Compared  with  the  variation  of  the  vertical  force  at  more  southern  stations 
there  appears  to  be  a  complete  inversion  of  the  hours  of  greater  and  of  less  intensity,  which 
may  be  due  to  the  action  of  disturbances,  or,  if  regular,  it  may  be  somehow  connected  with  the 
circumstance  that  Ooglaamie  is  near  the  central  zone  of  maximum  auroral  display  and  a  little 
to  the  north  of  it.  We  note  the  apparent  greater  range  of  the  diurnal  variation  in  the  half 
year  including  the  winter  than  in  the  other  six  months,  which  is  also  an  anomalous  phe¬ 
nomenon. 

The  breakage  of  the  magnetic  and  electric  equilibrium  in  the  vicinity  of  this  auroral  zone, 
resulting  in  an  outburst  of  disturbances,  probably  occurs  more  frequently  within  this  belt  than 
outside  of  it,  and  possibly  sudden  changes  of  temperature  may  be  favorable  circumstances  of 
disruption.  The  belt  of  maximum  auroral  development  seems  to  be  subject  to  fluctuations  in 
IM>sition,  and  in  studying  the  supposed  connection  of  auroras  with  terrestrial  magnetism  attention 
should  be  directed  to  the  local  direction  in  which  the  aurora  appears  at  a  station,  i.  e.j  at 
Ooglaamie,  whether  to  the  south  or  to  the  north  of  the  zenith. 

The  increased  dip  and  total  intensity  in  the  Ooglaamie  morning  hours  as  contrasted  with 
the  diminished  dip  and  intensity  of  the  total  force  in  the  afternoon  hours  is  corroborated  by 
the  observations  made  in  the  first  year  by  means  of  the  dip  circle  and  deflecting  weight. 
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SOLAR  DIURNAL  VARIATIONS  IN  THE  MAGNETIC  DIP  AND  IN  THE  TOTAL  MAGNETIC  INTENSITY. 

These  variations  are  readily  obtained  from  the  variations  in  the  horizontal  and  in  the  ver¬ 
tical  components  of  the  force.  If  F  =  total  force,  n  and  V  its  horizontal  and  vertical  compo¬ 
nents,  then  from  the  fundamental  relations 

n  =  F  cos  6  V  =  F  sin  ^ 

we  find  by  differentiation  and  elimination  the  variation  in  the  dip  A  6  and  the  variation  in  the 
total  force  (in  parts  of  the  force)  -p-,  viz : 

A  ^  =  8in  ^  cos  and  =  cobW  ~  +  sin*)? 

V  V  H  y  F  H  V 

Solar  diurnal  variations  in  the  magnetic  dip  and  in  the  total  magnetic  intensity^  inclusive  of  disturbances. 

Annual  mean  values  1882-’83. 


OofflMinie 
oi^  time. 

AH 

Ttt" 

AV 

"v" 

AO 

AF 

F 

1 

Ooglaamie 
ci^l  time. 

AH 

H 

A  V 

V 

A 

AF 

F 

A.  m. 
04-53.0 

00130 

-.00009 

/ 

+0.65 

00012 

A.  m. 
Noon  +  53. 6 

+  .00214 

-.00018 

-L18 

-.00013 

1+53.6 

249 

+  028 

+L41 

+ 

021 

13 

+  53.6 

276 

014 

-L48 

008 

2+53.0 

393 

076 

+  2.39 

+ 

065 

14 

+53.6 

846 

014 

-L83 

006 

8+53.0 

390 

104 

+2. 51 

+ 

093 

15 

+53.6 

488 

027, 

-2.62 

015 

4+53.0 

434 

121 

+2.82 

+ 

108 

16 

+53.6 

503 

035 

-3.20 

021 

5+53.0 

577 

132 

+3.61 

+ 

116 

17 

+  53.6 

580 

050 

-3.25 

036 

0+53.6 

636 

107 

+3. 78 

+ 

091 

18 

+53.6 

601 

061 

-3.37 

047 

7+63.0 

580 

068 

+3.34 

+ 

054 

10 

+  53.6 

486 

090 

-2.93 

077 

8+58.0 

474 

+  039 

+2.61 

+ 

027 

20 

+53.6 

860 

111 

-2.40 

101 

0+53.0 

274 

-  002 

+1.38 

- 

008 

21 

+53.6 

250 

007 

-1.77 

080 

10+53.6 

-  076 

+  001 

+0.30 

- 

001 

22 

+  53.6 

+  022 

082 

-0.58 

080 

11+53. 0 

+  004 

-  016  1 

-0.56 

- 

014 

23 

+  53.6 

-  101 

-  068 

+0.19 

-  084 

In  presenting  the  foregoing  results  of  the  three  variation  instruments  I  had  two  objects  in  view, 
viz :  to  be  in  a  x>osition  to  form  a  close  estimate  of  the  character  and  value  of  the  whole  series  of 
.  observations  preparatory  to  their  full  analysis  and  discussion,  and,  secondly,  to  give  at  once,  but 
preliminarily,  such  leading  results  as  could  be  deduced  without  waiting  for  the  publication  of  the 
conclusions  of  the  conference  for  the  uniform  treatment  of  the  magnetic  work  at  the  International 
Polar  stations.  What  has  been  presented  will  in  general  enable  the  reader  to  form  a  judgment 
of  the  magnetic  character  of  the  Ooglaamie  station  and  of  the  value  of  the  work  done. 

As  has  been  already  pointed  out,  there  were  no  well  adapted  magnetic  variation  instruments 
available  in  the  first  year;  the  range  of  the  collimator  scale  was  very  limited,  and  the  declinometer 
had  frequently  to  be  turned  in  azimuth  in  order  to  secure  readings  on  days  of  disturbance,  besides 
the  great  changes  in  the  torsion  of  the  suspension  renders  it  impossible  to  produce  a  uniform 
series  with  respect  to  a  fixed  direction.  The  record  for  the  first  year  of  the  bifilar  magnetometer 
has  not  yet  been  sufficiently  examined  to  form  an  opinion  as  to  its  value,  and  at  present  I  am  still 
waiting  for  notes  bearing  on  the  adjustment  and  scale  value  of  the  instrument.  There  was  then 
no  vertical-force  magnetometer,  but  hourly  observations  were  made  with  a  dipping  needle  defiected 
by  a  constant  weight ;  corresponding  values  for  the  true  dip  or  defiections  by  the  same  needle 
which  had  previously  been  used  loaded  were  only  made  on  two  or  three  days  each  month,  so  that  the 
value  of  this  series  as  a  differential  measure  of  the  total  force  may  be  regarded  as  smalL  It  has, 
however,  enabled  me  independently  to  verify  the  fact  brought  out  by  the  balance  magnetometer  of 
the  greater  total  intensity  during  the  morning  than  in  the  afternoon  hours.  There  is  no  record  of 
the  effect  of  temperature  changes  on  the  angle  of  defiection  of  the  loaded  needle. 

In  the  year  188l-’82  there  were  but  few  stations  with  which  to  compare  results,  and  to 
publish  the  above-mentioned  records  in  extenso  would  seem  to  me  an  expenditure  of  time  and 
labor  hardly  to  be  recommended,  and  probably  not  warranted  by  the  meager  results  the  series 
may  be  capable  of  yielding.  I  would  propose  to  set  down  the  mean  of  the  10  readings  (5  with 


Digitized  by  LjOOQle 


I 


UlflTED  STATES  COAST  AND  GEODETIC  SUEVEY.  365 


scale  extreme  left  and  5  with  scale  extreme  right)  for  each  instrument,  viz :  the  declinometer  and 
bifilar  and  the  mean  of  the  10  readings  of  the  dipping  needle  (5  for  south  and  5  for  north  end) 
for  each  observing  hour,  and  during  term  days  it  would  suffice  to  give  only  the  mean  of  the  two 
extreme  scale  readings.  But  on  these  points  the  result  of  the  deliberations  at  Vienna  may  be 
awaited. 

I  conclude  this  report  with  a  table  of  frequency  of  the  aurora  as  seen  and  recorded  in  con 
nection  with  the  magnetic  work  at  Ooglaamie : 


Table  of  frequency  of  the  aurora  as  observed  at  Ooglaamie^  Alaska^  between  October^  1881,  and 

Augustj  1883. 

[The  hours  are  local  mean  time  hours  at  Ooglaamie,  and  the  numbers  indicate  the  number  of  days  in  each  month  when  auroras  were  seen  at 

each  of  the  hours  indicated.] 


Ok. 

Ik. 

2k. 

3k. 

4k. 

6k. 

6k. 

7k. 

8k. 

9k. 

IQk. 

Ilk. 

N’n 

13k. 

14k. 

16k. 

16k. 

17k. 

18k. 

19k. 

20k. 

21k. 

22k. 

23k. 

Total 
number 
of  hours. 

1881. 

September. 

2 

2 

3 

2 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

3 

3 

2 

21 

October. 

November. 

13 

15 

15 

18 

14 

12 

5 

3 

2 

0 

0 

0 

0 

0 

0 

1 

2 

2 

4 

6 

9 

12 

14 

12 

154 

December. 

17 

10 

15 

17 

14 

14 

9 

7 

8 

4 

0 

0 

0 

0 

0 

0 

1 

3 

17 

12 

14 

15 

15 

15 

207 

1882. 

January. 

11 

16 

9 

9 

7 

8 

1 

2 

2 

1 

0 

0 

0 

0 

0 

0 

0 

1 

8 

7 

9 

11 

10 

16 

123 

February. 

17 

16 

13 

12 

14 

11 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

9 

16 

13 

17 

20 

165 

March. 

17 

17 

14 

10 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

6 

17 

21 

107 

April. 

7 

8 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

8 

21 

May. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

June. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

July. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Augnat. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

September. 

2 

8 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0  1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

3 

5 

7 

23 

October. 

7 

7 

6 

6 

7 

5 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

5 

8 

9 

10 

9 

82 

November. 

14 

14 

14 

12 

12 

12 

11 

9 

0 

0 

0 

0 

0 

0 

0 

0 

2 

4 

6 

7 

12 

12 

16 

19 

175 

December. 

24 

20 

21 

24 

19 

21 

12 

12 

15 

10 

3 

0 

0 

0 

0 

0 

6 

10 

13 

13 

19 

24 

25 

25 

316 

1888. 

January. 

20 

22 

23 

20 

19 

19 

17 

18 

12 

0 

0 

0 

0 

0 

0 

0 

10 

9 

11 

17 

20 

22 

21 

282 

Xebmary. 

16 

12 

12 

18 

14 

13 

12 

3 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

8 

11 

12 

11 

15 

159 

March. 

21 

18 

19 

18 

15 

6 

1 

0 

0 

0 

0 

0 

0 

0  1 

0 

0 

0 

0 

0 

7 

14 

18 

21 

20 

177 

ApriL 

6 

6 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

3 

7 

27 

May. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

June. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

July. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

August 

0 

0 

0 

0' 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Sum,  Oct.,  *81,  to 
Aug.,  *82, 101  months. 

84 

79 

71 

63 

53 

40 

16 

72 

12 

6 

0 

0 

0 

0 

0 

1 

3 

6 

36 

35 

51 

60 

77 

94 

798 

Sum,  i^t.  *82,  to 
Aug.,  *8^  iz  months. 

UO 

101 

100 

98 

86 

54 

42 

1  28 

12 

3 

0 

0 

0 

0 

0 

8 

24 

30 

61 

82 

101 

113 

123 

1241 

Observations  began  October  17, 1881,  and  ended  August  27, 1883. 


The  presence  or  absence  of  an  aurora  was  noted  a  few  minutes  before  each  full  hour.  The 
total  number  of  days  when  auroras  were  visible  in  the  first  ten  and  one-half  months  (1881-^82)  was 
145,  hence,  the  average  duration  five  and  one-half  hours  nearly  5  the  total  number  of  days  when 
auroras  were  seen  in  the  year  ending  August,  1883,  was  169,  hence,  the  average  duration  seven 
and  one-third  hours  nearly. 

In  the  tabulation  and  preparation  of  the  manuscript  record  for  the  printer  I  had  the  assist¬ 
ance  of  Sergeant  Maxfield  and  Private  G.  W.  Knopf,  of  the  Signal  Corps,  who  performed  their 
task  with  much  zeal  and  commendable  industry ;  they  have  also  prepared  a  complete  duplicate  of 
the  hourly  records  submitted,  but  not  printed,  with  this  report. 

Eespectfully  submitted  by 

CHAS.  A.  SCHOTT, 

Assistant 


J.  E.  Hilgard,  Esq., 

Superintendent  Coast  and  Oeodetio  Survey. 
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Appendix  No.  14. 


REPOKT  ON  THE  PREPARATION  OF  STANDARD  TOPOGRAPHICAL  DRAWINGS. 

By  EDWIN"  HERG^ESHKIMER,  j^ssistant  Coast  and  Greodetio  Survey. 

SECOND  SERIES 


United  States  Coast  and  Geodetic  Survey  Office, 

Washington^  February  12,  1884. 

Dear  Sib:  I  submit  a  second  report  upon  the  progress  of  the  preparation  of  standard 
topographical  drawing.  Scale  1-10000. 

The  first  report  (Appendix  11,  Coast  and  Geodetic  Survey  Keport  of  1879)  dealt  with  the  pre- 
vailiDg  features  (natural  and  artificial)  of  the  Atlantic  coast.  The  drawings  herewith  presented 
are  special  types,  most  of  which  are  accompanied  by  views  placed  in  their  proper  relation  to  the 
plan  drawings.  Little,  therefore,  need  be  said  in  addition  to  what  is  shown  on  their  faces. 

The  drawings  are : 

1.  A  portion  of  the  Potomac  Eiver  and  its  banks,  above  Harper’s  Ferry,  showing  specially 
a  railroad  tunnel,  water- worn  rocks,  middle  drift  sands,  a  river  dam,  and  a  mill-race  to  the  former 
Government  works  at  Harper’s  Ferry. 

2.  A  gulch  in  disintegrated  bituminous  slate  near  Santa  Cruz,  Cal.,  with  stratification  of  very 
gentle  dip.  This  subject  is  drawn  on  1-5000  scale,  to  give  the  details  of  the  gulch  more  distinctly. 

3.  Brown’s  Mountain,  Mount  Desert  Island,  Maine.  A  rounded  summit  of  a  granite  mount¬ 
ain,  believed  to  be  the  result  of  the  planing  action  of  ice  and  its  transported  rocks. 

4.  Robinson’s  Mountain,  Mount  Desert  Island.  Abraded  rock  faces  of  a  granite  mountain. 

5.  Echo  Mountain,  Mount  Desert  Island.  Cliff  of  a  granite  mountain,  and  fresh-water  lakes. 

6.  Eagle  Cliff',  Mount  Desert  Island.  Crest,  face,  and  talus  of  a  granite  cliff. 

7.  Cape  Disappointment,  Washington  Territory.  A  basaltic  promontory. 

8.  The  Dalles  of  the  Columbia  River.  A  remarkable  erosion  of  eruptive  rocks,  where  a  great 
river  has  cut  through  successive  basaltic  overflows,  leaving  a  narrow  gorge  trough,  and  a  succes¬ 
sion  of  bold  basaltic  escarpments.  Also,  a  representation  of  a  rapid  river  torrent. 

Other  special  types  have  been  drawn: — the  moraines  of  Fallen  Leaf  Lake,  California,  a 
portion  of  Table  Mountain,  California,  illustrating  the  “  Deep  Placers,”  the  vicinity  of  Plymouth, 
Mass.,  illustrating  the  eroded  ‘‘Great  Drift”  of  New  England,  and  a  sample  of  marine  erosion  of  a 
headland  on  the  Pacific  coast.  These  will  form  part  of  a  third  report  when  engraved. 

Bespectfolly  yours. 


E.  HERGESHEIMER, 


Prof.  J.  E.  Hiloard, 


Assistant  Coast  and  Geodetic  Survey. 


Superintendent  Coast  and  Oeodetic  Survey. 
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UNITED  STATES  COAST  AND  GEODETIC  SUEVET. 


APPENDIX  NO.  11. 


BEPOBT  ON  THB  PBEPABATION  OP  STANDABD  TOPOGBAPHIOAL  DBAWINOS,  BY  EDWIN  HEBGE- 
SHEIMEB,  ASSISTANT  COAST  AND  GEODETIC  SUBVEY. 


FIRST  SERIES, 


[From  the  report  for  1879.] 


Office  op  the  United  States  Coast  and  Geodetic  Sxibvey, 

Washington^  July  1,  1879. 

Sib  :  In  the  preparation  of  topographical  drawings  to  be  used  as  guides  for  inking  the  origi¬ 
nal  plane-table  sheets  of  the  Coast  and  Geodetic  Survey,  selection  was  first  made  of  snch  features, 
natural  and  artificial,  as  are  most  prevalent  on  our  coasts. 

The  first  subject  was  the  representation  of  closely-built  cities,  comprising  large  public  build¬ 
ings,  warehouses,  &c.,  and  suburban  villas  and  grounds  of  the  first  class.  Newport,  B.  I.,  was 
selected  for  this  purpose,  where  it  was  found  desirable  to  discontinue  the  inking  of  large  build¬ 
ings  in  full  black,  and  to  confine  the  black  to  the  exterior,  representing  the  outer  walls,  and  to 
tint  the  interior  by  fine  lines  closely  ruled.  Carriage-ways  and  walks  of  villa  or  public  grounds 
are  here  represented  in  full  light  line,  instead  of  the  broken  line  formerly  used.  Fresh  marsh  is 
also  represented  in  a  style  different  from  that  heretofore  in  use.  Its  representation  had  previ¬ 
ously  been  by  irregularly  distributed  tufts  of  grass,  underlined  by  free  hand  with  water  lines, 
which,  drawn  with  taste,  is  perhaps  the  most  artistic  representation  of  the  feature,  but  which  is 
seldom  represented  the  same  by  any  two  persons.  It  was  therefore  thought  best  to  introduce  a 
style  that  could  be  definitely  described  and  required.  For  this  purpose  lines  of  the  same  strength 
and  the  same  distance  apart  as  those  of  the  salt  marsh  are  ruled  and  irregularly  broken,  then 
interlined  and  tufted  by  free  hand  with  light  short  lines  grouped  irregularly,  as  shown  in  thd  first 
of  the  series  of  sketches  accompanying  this  paper. 

For  the  representation  of  a  town  sparsely  settled,  Brunswick,  Ga.,  is  given,  on  which  salt 
marsh,  pine  woods,  ditches,  fences,  undefined  roads,  and  wagon  tracks  are  shown. 

For  the  representation  of  railroads,  canals,  iron  bridges,  bold  faces  of  rock,  mid-river  drift, 
water- worn  rocks,  and  distribution  of  mixed  woods  over  close  hill  curves,  the  vicinity  of  Harperis 
Ferry  is  given.  Here  is  illustrated  the  strengthening  of  the  100-feet  hill  curves  for  the  more 
ready  reading  of  the  heights  of  hills. 

For  the  representation  of  heavy  oak  timber,  reclaimed  marsh  and  orchards,  a  part  of  the 
New  Jersey  shore  of  the  Delaware  Eiver  is  given. 

For  the  representation  of  rice,  and  the  dikes  and  ditches  incident  to  its  cultivation,  a  selec 
tion  from  Santee  Eiver  is  given. 

For  the  representation  of  eroded  drift  banks  with  bowlders  set  free,  and  scrub  deciduous 
woods,  the  western  part  of  Martha’s  Vineyard,  including  Gay  Head,  is  given. 

For  the  representation  of  the  rocky  shores  and  intermediate  sand  and  shingle  beaches, 
beaches  above  high  water,  and  eroded  earth  banks,  characteristic  of  the  coast  of  New  England, 
roads,  fences,  residences,  outhouses,  shade-trees  on  the  lines  of  roads,  and  the  shading  of  low  hills 
by  normals,  the  extreme  end  of  Nahant  is  given. 

For  the  representation  of  a  sandy  beach,  with  low  dunes,  fresh- water  ponds,  meadow  grass, 
sage-brush,  fresh  marsh,  and  eroded  gullies  (arroyas),  a  selection  from  the  vicinity  of  San  Lnfs 
Obispo  was  made. 

Samples  not  yet  engraved  have  also  been  drawn  for  various  characters  of  eroded  and  fract¬ 
ured  granite  rocks,  as  shown  at  Mount  Desert  Island ;  hard,  eruptive  rocks,  as  shown  at  Gape 
Disappointment,  Oregon,  and  eroded  sedimentary  forms  at  Arlington,  Ya. 

Eespectfully,  &c.. 


E.  HEBGESHEIMEE, 

Assistant. 


Oablile  P.  Pattbbson, 

Superintendent. 
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Appendix  No.  15. 

THE  TRANSIT  OF  MERCURY  OF  NOVEMBER  7,  1881,  AS  OBSERVED  AT  YOLO  BASE,  CALIFORNIA. 

By  O-KORO-K  IDASVllDSON  and  J.  J.  G-ILBERT,  Assistants. 

At  a  point  near  the  United  States  Coast  and  (Joodetic  Survey  station  “  Southeast  Yolo  base,” 
I  observed  the  II  contact  of  Mercury  at  the  transit  of  that  planet  over  the  sun’s  disk  on  the  7th  of 
November,  1881. 

I  used  a  3-inch  Fraunhofer  telescope  known  as  the  Hassler  Equatorial”  belonging  to  the 
Survey,  and  mean  time  pocket  chronometer  Widenham  900.  The  eye-piece  was  direct,  and  had 
a  imwer  of  106  diameters. 

The  geographical  position  of  the  point  of  observation  deduced  fiom  measures  to  the  Yolo  base 
station  is 

Latitude:  38^  31'  33".8  north. 

Longitude:  121®  47'  66".9  west  of  Greenwich. 

The  chronometer  was  slow  of  local  mean  time  at  ingress  9™  52*.7. 

Having  no  position  circle  I  was  not  looking  at  the  right  place  on  the  sun’s  limb  at  the  time  of 
I  contact,  and  when  I  first  saw  the  planet  it  had  entered  quite  perceptibly  on  the  sun.  The  atmos¬ 
phere  was  moderately  steady,  and  there  were  undulations  of  the  limbs  of  Mercury  and  the  sun, 
which  gave  a  certain  overlapping  of  borders  such  as  might  be  considered  a  “  ligament.”  Never¬ 
theless  this  disturbance  was  not  great  enough  to  prevent  a  good  observation  being  made,  and  1 
noted 

h.  tn.  8, 

II  contact,  at  2  01  38.8  by  chronometer. 

Chronometer  correction  =  +9  62.7 


II  contact,  at  2  11  31.6  local  mean  time, 

or  6  10  31.2  Washington  mean  time. 

When  the  planet  was  one  diameter  on  the  sun’s  disk  by  estimation  I  noted  the  time,  by  the 
chronometer  2^*  03™  20*. 

The  planet  presented  an  intensely  black  disk,  which  in  its  regularity  and  color  was  in  marked 
contrast  with  the  solar  spots  near  which  it  passed,  and  which  would  themselves  be  called  quite 
regular  in  form  and  dark  in  color.  There  was  no  white  spot  on  the  planet,  and  no  annulus  of 
bright  light  around  its  disk,  nor  any  indication  of  distorticyi. 

The  observations  for  the  error  of  the  chronometer  were  made  with  a  Gambey  sextant  and 
artificial  horizon  by  Mr.  0.  B.  Hill,  attached  to  the  main  triangulation  party. 

J.  J.  Gilbert  assistant  United  States  Coast  and  Geodetic  Survey,  was  attached  to  my  party, 
and  at  the  time  of  the  transit  was  at  the  Middle  Base  Camp,  where  he  observed  the  transit  of 
Mercury  with  a  3  inch  Fraunhofer  recon noitering  telescope  No.  12,  United  States  Coast  and 
Geodetic  Survey,  lacking,  however,  slow  motion  in  the  horizontal  and  vertical.  The  instrument 
is  otherwise  %milar  to  the  Hassler  Equatorial,  and  was  used  with  the  same  power. 
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The  geographical  posilioii  of  the  telescope,  by  conuectiou  with  the  Yolo  base  was 

Latitude;  3So  .‘^5'  18".2  north. 

Longitude:  49'  17".0  west  of  Greenwich. 


The  observer's  watch  was  2"*  49^G  slow  of  local  mean  time.  Having  no  position  circle  the 
observer  did  not  see  tlie  planet  until  it  was  on  the  sun’s  limb,  and  ma4e  the  following  observations  : 


Observed  time. 

Correction  to  watch, 
Then 

Or, 


/^.  m,  ft. 

I  =  2  07  40.5  planet  \  diameter  on  sun. 

II  =  2  08  49.5 

+  02  49.6 

1  =210  30.1  local  mean  time  (planet  }  diameter  on  sun). 
II  =2  11  39.1  local  mean  time. 

5  10  44.1  Washington  mean  time. 


The  observations  for  the  error  of  the  watch  were  made  by  Messrs.  Gilbert  and  Hill,  using  a 
Gambey  sextant  and  artificial  horizon. 

Bemarics. — The  sky  was  clear  and  weather  quite  warm,  but  a  very  strong  north  wind  was 
blowing  over  the  plains  through  the  Sacramento  Valley,  so  that  the  observers  had  to  seek  shel¬ 
tered  places  for  the  telescopes.  No  extra  preparation  was  made  for  the  observations,  because  the 
regular  work  of  the  measurement  of  the  Yolo  base  line  of  11  miles’  length  was  in  progress.  The 
elevation  of  the  stations  is  about  75  or  80  feet  above  the  sea  level ;  the  plains  extend  for  60  miles 
to  the  east,  indefinitely  to  the  north  and  south,  and  12  miles  to  the  west,  to  the  Berryessa  range  of 
coast  mountains,  reaching  3,300  feet  elevation  at  Berryessa  Peak. 

At  the  first  station  the  sun’s  disk  at  the  time  of  ingress  was  not  sharp  and  well  defined,  but 
somewhat  blurred,  and  the  unsteadiness  gave  to  the  phenomenon  of  first  internal  contact  the 
frequently  reported  appearance  of  distortion  of  the  planet’s  limb  next  to  the  sun’s  limb,  known  by 
a  variety  of  names  such  as  the  black  ligament,”  “  black  drop,”  &c.,  but  never  coming  to  the 
black  drop  depicted  in  many  previous  reports.  But  at  Uie  second  station  this  appearance  did  not 
X>resent  itself,  whilst  the  closeness  of  the  two  observed  times  indicated  little  disturbance  in 
reality.  The  phenomenon  of  this  atmospheric  disturbance  is  familiar  to  Mr.  Gilbert  jvnd  myself 
from  many  years’  observing  during  the  day-time  on  signals  of  the  Goedetic  Survey. 

The  intense  blackness  of  the  planet’s  disk  and  its  regular  form  satisfied  us  both  that  a  body 
of  one-fourth  of  the  diameter  of  Mercury,  such  as  the  problematical  planet  Vulcan,  could  be 
readily  distinguished  with  the  same  telescopic  means  that  we  used,  whilst  its  progress  across  the 
sun’s  disk,  and  its  contrast  with  contiguous  solar  spots  would  effectually  prevent  any  mistake  by 
an  experienced  observer. 

The  observations  for  time  and  their  reduction  were  made  by  Mr.  Hill,  to  whom  I  am  also 
indebted  for  the  reduction  of  the  geographical  positions  from  the  base  line. 

Bespect fully  submitted. 

GEORGE  ftAVIDSON, 

Assistant  United  States  Coast  and  Geodetic  Svrvey, 

J.  E.  Hiloard,  Esq.,  Superintendent. 
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OBSERVATIONS  OF  THE  TRANSIT  OF  VENUS  OF  DECE^^BER  G,  1882,  AT  WASHINGTON,  D.  C.,  AND  AT 
TEPUSQUET  STATION,  CALIFORNIA,  AND  AT  LEHMAN’S  RANCH,  NEVADA. 

United  States  Coast  and  Geodetic  Survey  Office, 

Waakingtonj  1).  C,,  December  C,  1882. 

Sir:  The  followiug  account  of'observatious  of  the  Trausit  of  Venus  made  to  day  at  FauUi’s 
observatory,  Washington,  D.  0.,  is  herewith  respectfully  submitted. 

The  place  of  observation  is  the  same  as  that  occupied  by  me  when  observing  the  Transit  of 
Mercury  May  C,  1878,  namely,  opposite  the  southwest  corner  of  the  lower  Capitol  park,*  by  measure 
8''.7  south  and  9''.4  west  of  the  center  of  the  dome  of  the  Capitol,t  or  in  latitude  38^  53'  14".5  and 
in  longitude  770  Ob'  42".9,  or  5^' 08*“  02*.9,  which  is  9M  east  of  the  dome  of  the  United  States 
Naval  Observatory. 

Through  the  kindness  of  Mr.  Fauth  1  had  the  use  of  his  new  equatorial  (for  which  he  was 
awarded  a  gold  medal  at  the  late  Cincinnati  Exposition) ;  it  is  driven  by  clockwork,  has  an  aper 
ture  of  15.25  centimeters  (6  inches),  a  focal  length  of  2.5  meters  (8.2  feet),  and  was  used  with  a 
magnifying  power  of  102  for  the  morning  observation,  and  with  a  power  of  127  for  the  afternoon 
observations.  Full  aperture  was  used  in  connection  with  a  solar  eye  piece,  the  prism  of  which 
deflected  so  much  of  the  sun’s  heat  and  light  that  a  light  shade-glass  sufficed  for  the  protection 
of  the  eye.  I  was  assisted  by  Dr.  J.  G.  Porter,  computer  in  the  Survey  Office,  who  took  charge 
of  the  chronometer  (mean  time  chronometer,  Bond  &  Sons,  No.  177),  noting  down  the  time  and 
remarks  made  by  the  observer. 

In  the  morning  the  southeastern  sky  was  covered  with  dense  cirro  stratus  clouds;  it  was 
therefore  fortunate  that  a  fine  focal  adjustment  of  the  telescope  had  been  obtained  the  night  before 
on  Saturn,  which  focus  had  been  preserved. 

First  external  contact, — Very  light  yellow  shade-glass  over  the  eye-piece.  No  distinct  vision  of 
the  sun  could  be  had  until  about  two  or  three  minutes  after  the  predicted  time  of  the  contact. 
The  eye  was  kept  steadily  at  the  spot  where  the  planet  was  to  appear,  but  the  limb  of  the  sun 
could  only  be  seen  faintly  by  glimpses  and  by  slightly  vibrating  the  telescope. 

h,  m,  s. 

Becord  :  At  8  54' 15  (by  chronometer)  limb  barely  visible. 

8  50  47  notch  seen. 

The  sun  was  then  rising  above  the  denser  cloud  baiik  and  the  seeing  continually  improved. 
This  observation  is  of  no  value.  Changed  color  of  shade  glass  to  a  light  neutral  tint. 

First  internal  contact, — It  was  seen  through  thin  clouds,  the  image  of  the  outlines  of  sun  and 
planet  in  a  state  of  slow  undulation  and  devoid  of  sharpness,  yet  the  observation  appeared  to  the 
observer  quite  satisfactory  considering  the  entire  absence  of  any  distorsion  of  figure  or  other  dis¬ 
turbing  phenomenon;  in  fact  the  appearance  was  that  of  a  geometrical  conbict. 

h,  m,  s, 

Becord:  At  9  13  0  (by  chronometer);  sun’s  image  boiling,  no  sharp  outline  to  Venus. 

9  13  58  cusps  nearly  together. 

9  14  50  first  momentary  closing  of  line  of  light. 

9  15  04.5  apparent  permanent  connection. 

•  SoiitUeost  corner  First  street  west  and  B  street  south  ;  elevation  above  sea  20  feet,  about, 
t  Latitude  38^  53'  2:1". 2,  longitude  77'-^  00'  33". 5,  the  most  recent  geodetic  detenninatiou. 

371 


Digitized  by  VjOOQlC 


372 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY. 


Just  before  the  internal  contact  the  cusps  appeared  blunted  and  were  not  finely  drawn  ouL 
At  9*‘  14'"  50*  the  wavy  motion  of  the  limb  first  united  the  cusps  by  a  rather  thick  streak  of  light 
closing  momentarily  around  Venus,  but  the  connection  was  not  pennanent  until  at  9^  15™  04*.5 

In  my  judgment  this  first  moment  will  represent  the  true  time  of  first  interior  contact,  thus 
9h  50.  pl^g  chronometer  correction  (for  which  see  further  on),  or  -f  1“  30*.5,  gives  for  inner 
contact  9^'  16'"  21“  United  States  Naval  Observatory  mean  time,  with  an  estimated  uncertainty 
of  dt  5“. 

Second  internal  contact, — Was  observed  through  a  (darker)  neutral  tint  shade-glass,  very 
agreeable  to  the  eye;  only  light  clouds  passing  over  the  sun’s  disk,  with  occasional  perfect 
clearness.  The  boiling  motion  of  the  image  was,  however,  much  more  rapid  than  in  the  morning, 
yet  the  extent  of  the  wave  motion  or  tremor  was  very  much  less.  Venus  appeared  with  a  jagged 
outline  in  a  state  of  tremor,  and  of  an  even  black  color,  as  in  the  morning,  no  indication  of  any 
atmosphere  or  distorsion  of  figure  being  noticed,  the  phenomenon  passing  oflf  very  much  as  in  the 
morning  without  any  disturbing  features,  except  the  boiling. 
h,  m.  8. 

Record :  At  2  37  47.5  (by  chronometer)  very  thin  line  of  light. 

2  38  08.5  first  break  of  line  of  light. 

2  38  23  permanent  break. 

When  the  first  momentary  break  occurred  in  the  line  of  light  it  was  still  of  sensible  thickness 
through  the  effect  of  wave  motion,  and  when  the  cusps  had  actually  formed  at  2*^  38™  23“  they 
were  blunt,  am\  not  sharply  pointed.  Just  before  this  time  the  connecting  streak  appeared  like  a 
collection  of  patches  of  light.  I  should  judge  the  true  internal  contact  took  place  about  one  or 
two  seconds  after  the  middle  time  noted,  or  at  2**  38™  08“.5  +  1“.5+  chronometer  correction  (-f  1™ 
30“.5),  hence,  second  inner  contact  at  2*'  39™  41“  United  States  Naval  Observatory  mean  time,  with 
an  estimated  uncertainty  of  ±  5“.  The  observation  is  considered  quite  satisfactory  by  the  observer. 

The  last  contact.— The  sky  being  clear  or  nearly  clear,  the  only  difficulty  in  observing  this 
external  contact  was  occasioned  by  the  strong  boiling  motion  of  the  sun’s  limb.  The  observer, 
keeping  his  eye  steadily  at  the  slowly  diminishing  notch,  noted  two  phenomena,  viz : 
h.  m.  8. 

Record:  At  2  56  55.5  (by  chronometer)  notch  disappearing  momentarily  through  undulations. 
2  57  47  last  appearance  of  something  resembling  a  notch. 

The  first  lime* is  that  when  the  notch  began  to  be  obliterated  by  passing  waves  and  the  last 
contact  had  apparently  not  yet  occurred ;  the  second  time  is  that  when  the  passing  waves  last 
failed  to  bring  out  a  notch,  and  the  last  contact  apparently  had  then  taken  place.  I  should  think 
true  external  contact  took  place  about  that  moment,  or  at  2^  57™  47“  +  1™  30“.5,  or  last  contact  at 
2h  50111  13.  United  States  Naval  Observatory  mean  time.  In  consequence  of  the  serrated  outline  of 
the  sun  the  uncertainty  of  this  phase  I  estimate  at  dt  20*. 

While  the  observations  of  the  inner  contacts  may  be  taken  as  fairly  satisfactory,  the  presence 
of  clouds  at  ingress  prevented,  and  the  atmospheric  tremor  at  egress,  detracted  so  much  from 
the  accuracy  of  the  observation  that  the  time  of  the  external  contact  is  considered  to  be  of  little 
valne. 

To  obtain  the  chronometer  correction  the  dropping  of  the  noon  timejball  at  the  Naval  Observ¬ 
atory  was  observed  as  follows : 

h,  m.  8. 

December  4.  Ball  coming  down  at .  11  58  32.3  (Bond  &  Son’s  177.) 

5.  Ball  coming  down  at .  58  30.5 

6.  Ball  coming  down  at .  58  29.5* 

The  original  pencil  notes  are  on  file  at  the  Survey  Office,  and  the  correct  transcript  of  the 
record  is  attested  over  our  signature. 

CHAS.  A.  SCHOTT, 

A88i8tant  CooLst  and  Geodetic  Survey, 

J.  G.  PORTER, 

Computer  Coaet  and  Geodetic  Survey  Office, 

To  J.  E.  Hilgard,  Superintendent, 

*  Note  added  after  tbe  report  was  written  :  Ball  apparently  not  hoisted  December  7  on  account  of  high  wind. 


Goo  .'le 


Pi  itized  b 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY. 


373 


P.  S. — ^Ou  December  7,  iu  tbe  raorniDg,  Mr.  B.  A.  Coloniia,  Assistant,  handed  me  an  account 
of  his  observations  of  the  Transit,  and  I  herewith  append  the  same.  Assistant  Colonna  was  a 
member  of  the  party  stationed  at  Mr.  Fauth’s  establishment,  and  used  one  of  his  instruments. 


C.  S. 


Washington,  D.  C.,  December  7,  1882. 

Sib  :  By  invitation  of  Assistant  C.  A.  Schott,  under  whose  direction  suitable  telescopes  had 
been  provided  and  placed  in  the  yard  of  Fauth  &  Co.’s  shop,  at  the  southeast  corner  of  First  and  B 
streets  southwest,  I  repaired  to  that  place  in  due  season  on  the  6th  day  of  December,  1882. 

From  a  number  of  telescopes  that  I  found  there  1  selected  one  of  small  size,  not  as  being  so 
powerful  as  the  larger  ones  that  were  available,  but  principally  because,  while  giving  a  moderately 
fair  chance  for  good  results,  it  had  the  advantage  of  having  a  finder  attached  to  it.  This  finder 
having  a  small  magnifying  power  (about  10  diameters)  was  of  service,  in  that  while  the  thin 
clouds  continued  to  pass  the  sun’s  disk  and  obscure  it  entirely  about  the  time  of  first  contact,  I 
could  rapidly  scan  any  part  that  chanced  to  be  showing  for  a  moment.  By  means  of  this  finder 
I  think  I  obtained  amongst  the  earliest  views  of  the  beginning  of  the  Transit. 

For  a  few  minutes  after  sunrise  on  this  occasion  the  sun’s  disk  was  beautifully  clear  and 
distinct,  not  a  cloud  was  near  it,  and  to  the  casual  observer  nothing  would  have  been  apparently 
more  certain  than  complete  success,  but  soon  a  long,  low,  narrow,  black  cloud  formed,  about  15® 
above  the  horizon  and  to  the  southward  of  the  sun.  This  cloud  gradually  moved  to  the  northward, 
spreading  out  to  greater  width,  and  at  last  totally  obscuring  the  sun.  This  state  of  afi&iirs  con¬ 
tinued  until  about  fifteen  minutes  before  first  contact,  when  not  only  from  the  sun’s  incrciised 
height,  but  also  because  the  cloud  began  to  break  up  and  disperse,  we  began  to  get  occasional 
glimpses  of  parts  of  the  face  and  circumfference  of  the  sun,  matters  were  gradually  improving  in 
this  way  at  the  time  bf  first  contact,  at  which  time  I  could  make  out  the  circumference  of  the  sun 
through  thin  clouds,  using  the  finder  without  any  colored  glasses ;  then  the  clouds  got  a  little 
thinner,  and  these  were  the  circumstances  under  which  I  first  saw  Venus  after  she  had  slightly 
advanced  on  the  sun’s  disk,  using  the  finder  and  no  colored  glasses,  as  heretofore  stated. 

TRANSIT  OF  VENUS. 

Station :  Yard  of  Fauth  &  Co.’s  shop,  Washington,  D.  0. 

Observer  and  recorder :  B.  A.  Colonna,  Assistant  Coast  and  Geodetic  Survey. 

INSTRUMENTS. 

Far  time. — Mean  time  chronometer.  Bond  &  Sons  slow,  1“  30*  (Schott) ;  Colonna’s  mean  time 
watch  (Crescent  St.  movement). 

For  observation, — Reconnoitering  telescope  by  “Ploessel  in  Wien,”  mounted  on  tripod  stand, 
movement  by  hand  and  in  any  direction.  Focal  length  96.5  centimeters,  or  38  inches.  Clear  aperture 
90  millimeters.  Magnifying  power  140  diameters.  Finder  attached  to  reconnoitering  telescope 
about  10  inches  long,  with  magnifying  power  about  10  diameters. 


Comparison  of  time  pieces^  a.  m.,  December  6, 1882. 


iDstrameDts. 

Before  contacta. 

After  contacts. 

A.  m.  $. 

A.  m.  i. 

Mean  time  chronometer,  Bond  Sc  Son,  No.  177 . 

7  67  00 

0  10  00 

Colon  na’e  mean  time  watch . 

7  58  35 

0  20  35 

Mean  time  chronometer,  Bond  Sc  Son  No.  177 . 

7  58  00 

0  20  00 

Colonna'e  mean  time  watch . 

7  5®  35.5 

0  21  35. 2 

Mean  time  chronometer.  Bond  Sc  Son  No.  177 . . 

7  50  00 

0  21  00 

Colonna's  mean  time  watch . 

7  60  35.5 

0  22  35.5 
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h,  m,  8, 


Mean  time  chronometer  at  comparison  (No.  177) . ' .  7  57  00 

Chronometer  slow  . .  1  30 


Corrected  mean  time  of  comparison .  7  5830 

Colouna’s  mean  time  watch  at  comparison .  . .  7  58  35 


Colonna’s  mean  time  watch  fast 


05 


1.  First  external  contact. — Was  over  before  clouds  broke  away.  I  noted  it  down  when  first 
seen,  8*‘  58-  00-. 

I  judge  that  the  planet  was  five  minutes  on  before  I  saw  her,  on  account  of  clouds. 


2.  First  internal  contact ; 


h.  m,  8. 

A.  M.  9  15  25  might  be. 

9  16  20  apparently  better. 
9  17  00  might  be. 


9  16  15  mean. 
Colonna’s  watch  fast  — 05 


Corrected  time  of  observation  9  16  10 
At  9^  33'"  30*  she  was  about  one  diameter  on. 

Note. — I  am  very  sure  that  for  the  five  minutes  preceding  first  internal  eofitact  I  saw  the  limb 
of  the  planet  outside  of  the  sun’s  disk.  The  atmosphere  was  tremulous.  There  were  passing 
clouds  which  had  totally  obscured  the  sun  for  an  hour  before  the  Transit  began.  At  the  time  of 
the  first  external  contact  the  clouds  were  just  beginning  to  clear  away. 

Comparison  of  time  pieceSj  p.  m.,  December  6,  1882. 


Instruments. 

'  Before  contacts. 

After  contactfl. 

Mean  time  chronometer,  Bond  &  Son,  No.  177 . 

Coloona’s  mean  time  watch . 

A.  m.  t. 

.  2  13  00 

.  2  14  32.  5 

h.  m.  t. 

3  02  15 

3  0  3  48 

Mean  time  chronometer,  Bond  &.  Son,  No.  177 . 

Colonna's  mean  time  watch . . 

..  ..  1  2  14  00 

.  2  15  32.  5 

3  03  00 

3  04  32.5 

Mean  time  chronometer.  Bond  &  Son,  No.  177 . 

Colonna’a  mean  time  watch . *. . 

. i  2  15  00 

. 1  2  16  33 

S  03  30 

3  05  02.  5 

li.  m.  8. 

Mean  time  chronometer,  No.  177,  at  comparison  .  2  13  00 

Correction  to  mean  time  chronometer  slow .  -f  l  30 


Corrected  mean  time  of  comparison .  .  . .  .  2  14  30 

Colonna’s  mean  time  watch  at  comparison .  .  2  14  32. 5 

Coloiina’s  mean  time  watch  fast . . .  02. 5 
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3.  Second  interior  contact : 

h.  m,  8. 

2  39  30  perhaps. 

2  40  03  better,  I  think. 

2  40  20  perhaps. 

By  Oolonna’s  watch  2  39  58  mean. 

Colonna’s  watch  fast  03 

Corrected  mean  time  of  contact  2  39  55 

Note. — After  the  second  interior  contact  I  expected  again  to  be  able  to  see  the  disk  of  Venus 
for  live  minutes  after  it  had  passed  beyond  the  sun’s  disk,  but  I  could  not.  The  instrument  is  in 
the  same  focus  as  when  used  this  a.  m.  The  sun  has  been  partially  obscured  for  the  preceding 
thirty  minutes,  but  is  now  entirely  clear.  The  atmosphere  is  quite  tremulous,  more  so,  I  think, 
than  it  was  this  morning.  I  failed  to  see  any  of  the  rolling  appearance  of  the  light  when  the  thread 
became  ver^  tine  that  I  have  seen  elsewhere  on  similar  occasions. 

4.  Second  exterior  contact : 

h.  fit.  8. 

2  59  30  perhaps. 

59  60  better. 

59  80  perhaps. 


Time  of  observation  by  Colonna’s  wati*h  2  59  56.7  mean. 
Fast.  2.5 


Corrected  mean  time  of  observation  2  59  54.2 

After  this  contact  time  was  compared,  as  shown  before,  and  my  observations  of  the  Transit  of 
Venus  were  concluded. 

Note. — As  to  the  observer,  I  would  state  that  he  purposely  abstained  from  all  knowledge 
concerning  the  computed  times  of  contact,  of  transit,  and  all  other  information  at  all  calculated 
to  influence  his  observations. 

I  have  the  honor  to  be  your  obedient  servant, 

B.  A.  COLONNA, 

A88f8tant 

Prof.  J.  E.  Hilgabd,  Superintendent. 


Station  Lospe, 

Santa  Barbara  Counitj^  California^  January  27,  1833. 

Sib:  Mr.  P.  A.  Welker  reports  to  me  his  observations  of  Hid  and  IVth  contacts  of  Transit 
of  Venus,  December  6,  1882,  as  follows : 

Station:  Tepusquet,  Cal.,  latitude  34^  54'  30" .5  north;  longitude  120<^  11'  14".9  west  of 
Greenwich. 

Observer,  P.  A.  Welker;  recorder,  H.  Stoddard. 

Weather:  Fair,  cloudless.  Atmosphere:  Remarkably  clear.  Wind:  calm. 

Instrument:  12  inch  theodolite,  131  (Fauth  &  Co.)*  Total  length  of  telescope,  26.0  inches; 
aperture  of  telescope,  2.5  inches;  magnifying  power  of  eye-piece,  not  determined.  Chronometer, 
sidereal  chronometer  207  (John  Hutton).  Two  colored  glasses  taken  from  a  sextant  and  placed 
one  over  the  other,  were  fastened  to  eye  end  of  telescope. 

Outlines  of  sun  and  planet  were  very  sharp  and  distinct. 

Just  before  Contact  III  a  bright  ring  of  light  was  seen  between  limbs  of  sun  and  planet 
Time  was  marked  when  this  ring  disappeared. 

At  time  of  IVth  contact  limbs  of  sun  and  Venus  well  defined — no  unusual  disturbance. 
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After  IVth  contact  Venus  could  not  be  seen. 

Chronometer  time  of  Illd  contact 
Chronometer  error  at  time  of  Illd  contact 


A.  fH.  8. 
16  53  19.0 
-  12.7 


Sidereal  time  of  Illd  contact  16  53  06.3 

Chronometer  time  of  FVth  contact  17  13  15.0 

Chronometer  error  at  time  of  IVth  contact  —  12.8 


Sidereal  time  of  IVth  contact  17  13  02.2 

Hourly  rate  of  chronometer  from  observations  before  and  after  Transit  of  Venus  =  0*.248 
jjaining. 

Very  respectfully, 

JAS.  S.  LAWSON, 

J.  E.  Hilgaed,  Esq.,  Superintendent  Assistant 


Lehman’s  Ranch,  Nevada,  December  7,  1882. 

Sir  :  I  beg  leave  to  present  the  following  report  on  the  observations  of  the  contacts  at  egress 
made  at  A.  S.  Lehman’s  ranch,  in  Nevada: 

The  geographical  position  of  the  station  occupied  was  derived  from  a  small  triangnlation 
executed  for  the  purpose  of  connecting  the  State  boundary  of  Nevada  and  Utah  with  Jeff.  Davis 
Peak,  a  principal  station  of  the  geodetic  survey  of  the  thirty-ninth  parallel  of  latitude,  and  the 
position  of  which  depends  upon  the  Coast  Survey  telegraphic  longitude  of  San  Francisco  and 
several  of  the  astronomical  azimuths  and  latitudes  observed  in  connection  with  the  geodetic 
survey  referred  to. 

The  geodetic  positions  of  Jeff.  Davis  Peak  and  the  Transit  of  Venus  station  as  resulting 
from  the  held  computations  are  as  follows : 

Latitude.  Longitude. 

Jeff.  Davis  Peak .  +38o  59'  03".  00  +114o  18'  47".  35 

Transit  of  Venus  station .  +39^  00'  34".  74  -fll4o  IP  04".  59 

These  may  be  regarded  as  reliable  to  within  about  1"  in  latitude  and  2"  in  longitude.  What¬ 
ever  corrections  the  final  adjustment  of  the  triangnlation  may  yield  for  the  position  of  Jeff.  Davis 
Peak  will  apply  in  like  manner  to  the  position  of  the  Transit  of  Venus  station. 

The  altitude  of  the  latter  station  above  sea-level  is  1900  meters  nearly. 

The  contacts  were  observed  with  a  Steinheil  refracting  telescope  of  5|  inches  objective,  using 
the  full  aperture,  and  a  magnifying  power  of  250  diameters.  The  excessive  glare  of  the  sun’s  light 
was  screened  down  to  proper  intensity  by  a  small  piece  of ‘‘London-smoke”  glass  attached  to  the 
eye-piece.  The  focal  adjustment  of  the  telescox>e  was  made  with  precision  by  pointings  upon  the 
larger  planets  at  night,  and  again,  finally,  by  pointings  upon  Venus  itself  on  the  day  of  the  Transit. 
The  definition  of  the  telescope  thus  focused  was  very  satisfactory,  notwithstanding  the  heating  of 
the  eye-piece  by  continued  pointing  upon  the  sun.  The  telescope,  although  equatorially  mounted, 
was  without  a  driving  apparatus.  It  was  kept  properly  pointed  by  means  of  the  slow  motion 
movement  worked  by  hand. 

On  the  morning  of  the  6th  of  December  the  sky  was  generally  clear,  yet  there  hung  threat¬ 
ening  storm  clouds  upon  the  eastern  horizon,  shutting  away  from  view  the  sun,  and  which  on  that 
account  was  never  seen  until  the  planet  had  shifted  fully  a  diameter  upon  his  disk.  The  atmos¬ 
phere  at  tliis  time  seemed  much  disturbed  and  undulated  strongly.  Fortunately,  as  the  day 
advanced  matters  changed  greatly  for  the  better,  and  by  noon,  as  the  great  event  of  the  day  was 
rapidly  drawing  near,  all  clouds  had  vanished,  leaving  nothing  but  a  thin  sheet  of  haze  in  the 
southern  skies,  not  dense  enough  to  impair  the  distinct  vision  of  the  sun.  At  17^  15™  chronometer 
time,  the  final  pointing  of  the  telescope  was  made,  and  the  progress  of  the  Transit  uninterruptedly 
watched  until  after  occurrence  of  the  third  contact.  There  was  now  almost  perfect  calm,  and  as 
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the  boiling  of  the  atmosphere  had  well  nigh  entirely  ceased  the  distinctness  and  steadiness  of  the 
images  of  both  the  planet  and  the  sun  were  all  that  could  be  wislied  for.  In  fact  everything 
seemed  to  UvSsure  complete  success.  We  were  ready  for  the  work. 

The  record  times  of  the  several  phases  noted  are  the  following: 
h,  m,  8. 

Illd  contact.  At  17  17  30.0  contact  rapidly  nearing. 

18  01.5  doubt — not  yet. 

18  08.5  contact,  cusps  persistently  separated. 

18  15.0  contaet  plainly  pawssed — cusps  distinct  and  ste«ady. 

IVth  contact.  The  phases  of  this  last  contact  were  noted  as  follows,  viz: 
h.  m.  8. 

At  17  38  08.0  contact  rapidly  approaching. 

38  30.0  doubt — not  yet. 

38  36.5  then — last  contact. 

38  42.5  contact  certainly  passed ;  sun’s  limb  undistorted  and  persist¬ 
ently  complete. 

This  concluded  the  observations  of  the  contacts  at  egress,  the  only  ones  visible  at  this  station. 

The  times,  as  above  noted,  being  in  accordance  with  the  face  indications  of  sidereal  chro¬ 
nometer  Dent  2147,  require  correction  for  error  and  rate  to  reduce  them  to  locfd  sidereal  time. 
From  star  transits,  observed  with  30  inch  meridian  telescope,  Coast  Survey  No.  5,  set  up  in  the 
meridian  of  the  equatorial,  the  error  of  this  chronometer  was  found  to  bo : 

h,  m,  m,  8, 

December  3.  At  21  20  face  time  =  +  l  51.20  from  4  stars. 

5.  At  23  00  face  time  =  +  l  51.35  from  10  stars. 

6.  At  22  15  face  time  =  +  l  51.33  from  9  stars. 

The  probable  uncertainties  of  these  determinations  do  not  exceed  .about  one-tenth  of  a 
see^)nd.  The  running  of  the  chronometer,  it  will  be  seen,  was  quite  steady;  assuming  its  rate 
zero  and  correcting  accordingly,  and  reducing  at  the  same  time  also  to  mean  time — the  local 
times  of  the  principal  phases  of  the  Transit  stand  as  follows: 

Sidereal  time.  Mean  time. 

h.  m.  8,  h.  m.  8, 

Illd  contact.  17  10  10.2  doubt— not  yet  0  14  09.67 
16  17.2  contact  14  16.65 

IVth  contact.  17  30  38.7  doubt — not  yet  0  34  34.82 
36  45.2  contact  34  41.30 

It  is  important  to  remark  that  during  the  critical  moments  the  observer  kept  his  attention 
steadily  fixed  upon  the  progress  of  the  Transit  and  announced  the  occurrence  of  the  different 
phases  observed,  viva  voce,  to  an  exi)crienced  recorder,  Mr.  B.  Christensen,  who  noted  and  recorde<l 
the  times  in  accordance  with  the  face  indications  of  the  chronometer. 

As  regards  the  “black  drop”  no  such  phenomenon  as  it  has  been  pictured  by  observers 
of  former  transits  was  seen,  nor  even  anything  remotely  resembling  it.  On  the  contrary,  the 
inner  contact  seemed  to  come  about  in  a  geometrical  sort  of  way  without  disturbance  or  sur- 
l)rise,  but  very  slowly.  It  was  surprising  to  me  to  find,  on  examining  the  record  after  every¬ 
thing  was  over,  that  the  lapse  of  time  between  the  important  phases  as  noted  amounted  to  only 
about  seven  seconds,  for  my  impression  was  that  the  interval  seemed  much  greater — three  times 
as  great.  I  believe  the  observation  of  the  contracts  to  be  trustworthy  and  entitled  to  confidence. 
They  were  made  under  circumstances  quite  favorable,  especially  as  regards  state  of  the  atmos¬ 
phere.  Only  in  the  matter  of  screening  down  the  sun’s  excessive  light  it  was  found  as  the  time  of 
inner  contact  neared  that  the  proper  measure  had  been  exceeded  by  neglecting  to  make  allowance 
for  the  leaser  intensity  of  the  sun’s  light  at  the  limb.  Unfortunately  the  jieculiar  arrangement 
improvised  for  screening  off  the  excess  of  solar  light  did  not  permit  of  correcting  the  mistake  when 
noticed  without  hazarding  the  whole  of  the  observations.  Owing  to  th\s  exce.sa  of  screening,  and 
S.  Ex.  29 - 48 
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likewise  perhaps  to  fbe  exceeding  slowness  with  which  the  contacts  seemed  to  come  along,  it  is 
probable  that  I  was  late  rather  than  otherwise  in  judging  the  moments  of  contacts.  For  these 
reasons  it  is  my  judgment,  after  mature  reflection,  that  the  means  of  the  times  of  (hubt  and  contact 
as  noted  may  be  regarded  as  representing  more  nearly  the  times  of  true  geometrical  contacts  than 
the  single  contact  times  as  actually  noted. 

In  order  to  ascertain  the  error  of  the  mean  time  chronometer  2404,  used  by  Mr.  Marr,  of  iny 
party,  tlie  following  comparisons  with  sidereal  chronometer  Dent  2147  were  made: 

h.  m.  s,  h,  m,  h. 

December  G:  Sidereal  IS  01  21.0  =  1  14  59.25  mean  time. 

(No.  2147)  22  5G  11.0  =  6  08  58.75  (No.  2404). 

The  errors  of  chronometer  2404  on  local  mean  time  were  therefore  respectively  +  17™  37*.2  and 
+  17"'  35^0.  Correcting  Mr.  Mari’s  observations  accordingly,  his  contact  tinier  expressiHl  in 
loi'.al  mean  time  reduce  to  the  following,  vk  : 

h,  m.  8, 

llld  contact  =  0  14  07.0 
IVth  contact  =  0  34  21.9 


Both  times  several  seconds  earlier  than  as  observed  by  myself,  presumably  in  consequence  of 
the  inferior  telescopic  power  used  by  him.  Mr.  Mart’s  own  rejiort  will  be  found  appended. 

It  may  be  proper  to  state  in  conclusion  that  the  Transit  occurred  whilst  the  party  was  still 
engaged  in  packing  down  camp  outfit  and  instruments  from  Jeff.  Davis  Peak  and  in  storing  them 
at  Lehman’s  Ranch,  and  that  the  contact  observations  herein  reported  did  not  interfere  with  nor 
delay  the  regular  work  of  the  party  nor  cause  extra  exjHUises  to  the  Survey. 

The  observations  were  made  in  conformity  with  the  printeil  instructions  issued  by  the 
Transit  of  Venus  Commission  as  nearly  as  the  means  at  hand  and  existing  circumstances 
permitted. 

Respectfully  submitted  by 


WILLIAM  EIMBECK, 


Prof.  J.  E.  IIlLGARD, 

Superintendent  United  States  Coast  and  Geodetic  Survey,  Washington,  D.  C, 


Assistant, 


Lehman’s  Ranch,  White  Pine  County,  Nevada, 

Deceniher  C,  1882. 

Dear  Sir  :  Observations  of  the  third  and  fourth  contacts  of  the  Transit  of  Venus  were  made 
as  follows : 

A  telescope  by  Bardon,  Paris,  of  2j5  inches  aperture  and  power  of  33  diameters  was  used. 
The  instrument  was  firmly  mounted  in  the  meridian  28  meters  north  of  your  equatorial.  The 
instrument  remained  quite  steady  during  the  observations. 

Gentle  northeasterly  breeze,  ttun  and  planet  seen  through  thin  haze.  Sun’s  limb  slightly 
wavering.  Time  of  contacts  noted  by  mean  time  chronometer  Dent  No.  2404. 

Black  cambric  was  used  over  left  eye  and  the  eye  end  of  the  telescope.  A  medium  dark 
ghiss  allowed  good  definition  without  any  glare. 


h,  m,  s. 

Time  of  third  contact .  12  31  44. 5 

Apparent  middle  of  planet . .  12  43  20.  0 

Time  of  fourth  contact .  12  51  59. 5 


Just  before  third  contact  the  limb  of  the  i)lauet  TKwest  the  sun’s  limb  seemed  to  have  a 
bright  halo.  The  time  of  contact  was  noted  when  the  bright  edge  of  the  sun  seemed  broken. 
When  the  planet  was  about  one-third  across,  the  ai)parent  notch  in  the  sun’s  limb  seemetl  to  be 
round  on  the  edges.  When  about  two-thirds  across,  that  portion  of  the  ])laiiet  outlined  on  the 
sun  seemed  elliptical  in  shape. 

The  time  of  fourth  contact  was  note<l  when  the  indentation  in  the  sun’s  limb  changed  from  a 
faint  shadow  to  bright  light,  the  limb  of  the  sun  unbroken. 

Respectfully, 


Mr.  Eimbeck. 


R.  A.  MARR,  Aid, 
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DETERMINATIONS  OF  GRAVITY  AND  OTHER  OBSERVATIONS  MADE  IN  CONNECTION  WITH  THE 
SOLAR  ECLIPSE  EXPEDITION,  MAY,  TO  CAROLINE  ISLAND,  SOUTH  PACIFIC  OCEAN. 

A,  Report  Dy  K.  R.  RRESTOIST. 

United  States  Coast  and  Geodetic  Survey  Office, 

Washington^  B,  (7.,  August  17,  1883. 

Dear  Sir  :  I  have  the  houor  to  submit  you  the  following  report  of  my  observations  in  con¬ 
nection  with  the  United  States  Eclipse  E.vpedition  to  Caroline  Island,  and  those  made  for  the 
determination  of  gravity  at  different  points  along  the  route. 

In  obedience  to  your  instructions  I  left  Washington  February  28,  and  sailed  from  New  York 
March  2,  arriving  at  Aspiuwall  the  morning  of  the  11th.  At  noon  of  the  12th  we  were  at  Pan¬ 
ama,  and  at  5  p.  m.  passage  was  taken  on  the  steamship  Bolivia  for  Callao,  Peru,  which  place 
was  reached  on  the  19th.  Our  instruments  were  here  transferred  on  board  the  United  States 
man-of-war  Hartford,  and  on  the  evening  of  the  22d  we  set  sail  for  Caroline  Island.  Between 
Callao  and  the  island  some  preliminary  computations  were  made.  A  list  of  stars  suitable  for  time 
observations  at  either  Flint  Island  or  Caroline  Island  was  selected  and  their  constants  computed. 
Pairs  of  stars  were  also  selected  for  latitude.  On  the  morning  of  the  20th  of  April  (twenty-ninth 
day  out  from  Callao)  laud  was  sighted,  and  in  the  afternoon  of  the  same  day  the  lauding  of  instru¬ 
ments  was  begun.  On  the  23d  the  transit  pier  wjis  finished  and  the  instrument  in  place;  but  on 
account  of  bad  weather  no  observations  were  made  until  the  following  evening,  the  day  of  the 
24th  being  employed  in  erecting  the  pendulum  stand  and  tents  in  which  it  stood.  From  April  24 
to  May  9  observing  went  on  regularly  when  not  interrupted  by  bad  weather.  Time  was  deter¬ 
mined  as  early  in  the  evening  and  late  in  the  morning  as  possible.  The  United  States  Coast  and 
Geckletic  Survey  yard-pendulum  No.  3  was  swung  between  the  two  time  observations,  and 
latitude  was  determined  by  the  method  of  equal  zenith  distances.  Gravity  was  determined  on 
eight  nights,  six  with  the  heavy  end  of  the  pendulum  down  and  two  with  the  same  end  up.  In 
one  of  the  experiments  with  heavy  end  down,  however,  no  time  was  obtained  in  the  morning. 
Latitude  was  determined  on  five  nights,  with  an  average  of  ten  pairs  on  each  night. 

The  morning  of  the  eclipse  (May  6)  was  cloudy;  in  fact,  it  was  raining  heavily  forty  minutes 
before  the  time  of  first  contact ;  but  fortunately  it  cleared  off  very  suddenly,  giving  us  a  remark¬ 
ably  steady  atmosphere,  and  all  four  contacts  were  satisfactorily  observed — the  last  three  particu¬ 
larly  so.  The  first  was  observed  by  three  persons,  my  own  observation  falling  between  the  other 
two;  the  second  and  third  were  only  observed  by  myself,  and  the  fourth  was  noted  by  three  per¬ 
sons,  Mr.  Rockwell’s  observation  and  mine  differing  but  two-tenths  of  a  second;  the  former  was 
noted  by  “eye  and  ear”  method,  and  the  latter  on  the  chronograph.  Observing  ended  May  9  at 
6  o’clock  a.  m.,  and  at  5  p.  m.  everything  was  aboard  the  Hartford  and  we  were  under  way  for 
Honolulu. 

During  the  passage  from  Caroline  Island  to  the  Sandwich  Islands  the  chronograph  sheets  were 
read  and  the  definitive  chronometer  corrections  were  deduced  by  the  application  of  the  method  of 
least  squares.  Apparent  places  of  stars  were  also  computed  and  most  of  the  pairs  worked  up  for 
latitude. 
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On  arriving  at  the  Sandwich  Islands  I  recciv(‘d  instriiclions  from  you  to  proceed  to  the  island 
of  Maui  and  to  determine  the  force  of  gravity  at  the  station  occupi(‘d  by  De  Ereyeinet  in  1819.  We 
arrived  at  Lahaina  at  1  o’clock  a.  m.,  June  G.  We  discovered  the  foundation  walls  of  the  old  bnck 
house  located  in  De  Ereycinet’s  sketch,  and  near  whicli  his  observatory  was  erected ;  thanks  to  the 
assistance  of  Mr.  S.  E.  Hishop,  attached  to  the  Hawaiian  Government  survey,  and  an  old  native. 
Kanaka,  who  himself  had  seen  the  exi»ei  iinents  of  ISIO  made.  At  Lahaina  the  pendulum  was 
swung  seven  nights  with  heavy  <*nil  down  and  three  nights  with  heavy  end  up,  besides  one  swing 
at  a  high  temperature.  Stars  were  observed  morning  and  evening  as  at  Caroline  Island.  Latitude 
was  also  determined  by  observations  on  thirty  live  pairs  of  stars,  extending  over  eight  nights,  but  not 
all  the  pairs  were  observed  on  any  one  night,  the  total  number  of  measures  of  the  latitude  being  114. 
We  desired  to  fix  the  position  of  Lahaina  well,  because  Professor  Alexander,  superintendent  of  the 
Government  survey,  informed  us  that  he  had  never  had  a  latitude  determined  on  Maui  with  the 
degree  of  precision  attained  by  the  modern  method  of  cipial  zenith  distances,  and  it  is  his  intention 
to  carry  our  Lahaina  latitude  back  to  Oahu  by  triangulation  and  compare  it  with  determinations 
there  made  by  Captain  Tupman,  of  the  Dritish  Transit  of  Venus  Expedition  of  1874.  1  have  no 

doubt  but  that  this  operation  wilt  show  a  detlection  of  the  plumb  tine  on  Maui  of  at  least  8  or  10 
seconds.  The  Pacific  Ocean  is  very  deep  around  the  Sandwich  Islands  and  the  mountains  rise 
4,000  feet  high  immediately  back  of  Lahaina. 

Our  observations  occupied  us  until  the  2:3d,  when  we  sailed  again  for  Honolulu,  arriving  at  2 
o’clock  Sunday  morning,  the  24th.  Before  sailing  for  Maui  a  i)lace  to  swing  had  been  selected, 
and  the  pier  having  been  erected  during  our  absence  no  time  was  lost  on  our  return,  and  everything 
was  in  readiness  for  the  evening  of  the  2oth.  Here  a  slight  change  was  made  in  the  usual  pro¬ 
gramme.  Instead  of  swinging  the  pendulum  from  7  p.  m.  to  5  a.  m.,  as  was  done  at  Caroline 
Island  and  at  Maui,  it  was  swung  continuously  from  the  beginning  to  the  end.  There  were  two 
reasons  for  this :  In  the  first  place,  the  occupation  of  the  cellar  of  the  Y'oung  Men’s  Christian 
Association  building  gave  us  a  place  where  the  daily  variation  of  temperature  was  comparatively 
slight;  and,  secondly,  after  arriving  at  Honolulu  only  one  week  remained  in  which  to  set  up  the 
apparatus,  make  the  experiments,  and  repack  again  for  shii)ment.  No  stars  being  obtained  on  the 
25th,  swinging  was  begun  June  2G,  after  the  time  determination  in  the  evening,  and  continued 
during  three  consecutive  days  and  nights.  Forty-eight  hours  were  given  to  heavy  end  down  and 
twenty-four  to  heavy  end  up.  Stars  were  obtained  after  the  pendulum  observations  and  each 
night  during  their  progress.  P3ach  night  after  the  time  observations,  the  instrument  was  turned 
over  to  Professor  Alexander,  who  had  expressed  the  desire  to  make  some  observations  of  latitude 
himself  while  the  instrument  was  in  Honolulu.  However,  on  account  of  clouds  and  rain  on  all  of 
the  three  nights  very  few  pairs  could  be  obtained. 

We  sailed  from  Honolulu  on  Monday,  July  2,  arriving  in  San  Francisco  the  evening  of  the  9th. 
At  this  station  we  were  rather  unfortunate  both  in  regard  to  weather  and  temperature.  Swduging 
was  begun  Sunday  evening,  July  15,  and  continued  w  ithout  interruption  for  four  days  and  nights, 
with  heavy  end  down,  before  being  able  to  get  stars  again.  The  pendulum  was  then  turned  from 
forward  to  back  and  swung  for  twenty-four  hours  more,  time  being  determined  again  at  the  end. 
From  July  21st  to  27th  no  stars  could  be  obtained,  and  this  time  was  employed  in  reading  sheets 
and  making  duplicates  of  the  Lahaina  and  Honolulu  work.  On  the  27th  swinging  was  again 
resumed,  with  heavy  end  up,  and  continued  for  twenty-four  hours.  Time  was  determined  before 
and  after.  The  temperature  was  not  very  satisfactory ;  but  swinging  only  during  the  night  could 
not  be  done,  because  it  was  scarcely  ever  possible  to  get  stars  in  the  evening  and  also  the  following 
morning.  This  condition  was  realized  only  once  during  the  experiments.  From  July  29  reading 
sheets  and  making  duplicates  went  on  without  interruption  until  August  10,  when  I  left  for  Wash¬ 
ington,  arriving  there  on  the  IGth. 

The  thermometers  were  compared  at  Caroline  Island.  They  were  again  compared  and  the 
zero  points  of  two  of  them  determined  on  our  arrival  at  Honolulu.  This  was  again  done  at  San 
Francisco.  The  barometer  was  compared  before  leaving  Washington  with  a  standard  one,  and 
again  in  San  Francisco. 

In  the  Caroline  Islands,  and  in  Maui  and  Honolulu,  I  was  most  eflBcieutly  assisted  by  Ensign 
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S.  J.  Brown,  U.  S.  N.,  who  took  part  in  all  the  observations  except  those  for  time.  At  San  Fran¬ 
cisco  Mr.  C.  B.  Hill  took  Mr.  Brown’s  place. 

In  closing  this  report  I  desire  to  express  our  thanks  to  Prof.  W.  D.  Alexander,  8ui>erintendoiit 
of  the  Hawaiian  Government  surv'Cy,  for  his  interest  in  the  work  and  for  his  many  kindnesncs; 
also  to  Mr.  H.  Turton,  of  Lahaina,  who  did  everything  in  his  power  to  facilitate  the  work  at 
that  place;  and  finally  to  his  excellency  Governor  Dominus,  of  Oahu,  who  very  kindly  placed 
his  summer  residence  at  Lahaina  entirely  at  our  disposal  during  the  stay  on  Maui. 

I  am,  most  respectfully,  your  obedient  servant, 

ERASMUS  D.  PRESTON, 

Aid  United  States  Coast  and  Geodetic  Survey, 

Prof.  J.  E.  Hilgard, 

Superintendent  United  States  Coast  and  Geodetic  Survey. 
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Appendix  No.  18. 

FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS.  MEAN 

PLACES  FOR  1885.0. 

By  GrKORGrE  BAVIBSON",  ABHintant. 

Tbe  first  edition  of  this  working  catalogue  of  Time  and  Circumpolar 
stars  was  published  in  1874.*  It  was  the  outgrowth  of  the  necessities  of 
those  field  parties  of  the  United  States  Coast  and  Geoiletic  Survey  which 
were  engaged  in  Geographical  Reconnaissance,  Telegraphic  Loiigitinhs 
Lsititudo  and  Azimuth  work,  and  special  investigations  demanding  the 
determination  of  exact  local  time  without  the  facilities  and  resources  of 
a  fixed  Astronomical  Observatory.  It  placed  before  the  observer  the 
Transit  Stars  of  the  different  National  Epheinerides;  whilst  the  long 
time-intervals  between  these  stars  were  filled  in  with  stars  from  Stand¬ 
ard  Catalogues,  so  that  the  intervals  of  Right  Ascension  between  time 
stars  should  not  exceed  two  minutes,  if  practicable.  In  addition  thereto, 
circumpolar  stars  were  introduced  in  the  order  of  their  transits  above 
and  below  the  Pole. 

This  plan  has  not  been  changed  except  to  insert  additional  time  stars 
and  especially  to  increase  the  number  of  the  azimuth  stars. 

Within  a  few  years  the  Epheinerides  have  notably  extended  their 
catalogues  of  stars.  These  Ephemerides  give  the  apparent  places  of 
the  time  or  clock  stars  for  each  tenth  or  twentieth  day;  and  for  every 
day  for  some  of  the  close  circumpolar  stars.  In  the  Standard  Catalogues 
the  mean  star  places  only  are  given  for  specified  epochs  antedating 
their  publication. 

In  order  that  these  and  other  conditions  may  be  presented  clearly  to 
the  eye  of  the  observer,  the  names  of  all  stars  for  which  no  appar¬ 
ent  places  are  given  in  the  Ephemerides  arc  printed  in  italics;  the 
names  of  the  circumpolar  stars  are  denoteil  by  heavier  type,  and  their 
8ub-i>olar  transits  indiciited  by  the  letters  S.  P.,  and  also  by  the  reten¬ 
tion  of  the  hour  of  their  upper  transit  in  the  column  of  Right  Ascen¬ 
sions,  and  by  the  Declinations  being  greater  than  OCP. 

For  the  epoch  1885.0  the  Right  Ascensions  have  been  brought  up  to 
the  nearest  tenth  of  a  second  of  time  and  the  Declinations  to  the  nearest 

*U.  8.  Coast  Survey,  Field  I  utalogiie  of  983  Transit  Stars,  Mean  Places  1870.0. 
George  Davidson,  Assistant,  Coast  Survey,  in  charge  Pacific  Coast.  Washington: 
Government  Printing  Office.  1874. 

383 


Digitized  by  i^ooQle 


384 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY. 


FIELD  CATALOOUE  OV  1278  TIME  AM)  CIRCUMD)LAR  STARS. 

socoirI  of  arc.  For  tlie  tabular  declination  the  natural  number  of  the 
KC(;ant  thereof  ha8  been  given,  mainly  to  enable  the  observer  to  calcu¬ 
late  with  reasouable  closeness  the  times  of  passage  of  a  slow-moving 
star  at  the  side  threads  of  the  transit  reticule. 

In  the  determination  of  the  mean  places  of  the  stars,  it  has  been  neees- 
sary  to  calculate  the  Eight  Ascension  and  the  Declination  from  two  or 
more  Catalogues,  to  examine  the  dift'erent  authorities  for  the  proi>er 
motions,  or  to  derive  them  from  the  tabulated  positions;  to  compute 
the  annual  precession  for  the  slow moving  stars;  and  thence  to  deriv^e 
the  annual  variations  in  Right  Ascension  and  Declination. 

The  number  of  clock  or  time  stars  is  1126,  and  the  number  of  circum¬ 
polar  or  azimuth  stars  is  152.  There  are  very  few  stars  so  small  as  the 
6-7  magnitudes,  and  all  can  be  easily  observed  with  the  30-inch  portable 
transit  instrument  of  the  Survey’. 

The  magnitudes  assigned  to  the  stars  have  been  given  according  to 
the  old  method,  but  a  hypheu  has  been  interplaced  instead  of  a  period 
when  the  star  is  <x)nsidered  to  be  between  two  whole  magnitudes. 

The  right-hand  page  hiis  been  left  partly  blank  for  the  insertion  of 
memoranda,  also  to  give  space  to  the  observer  to  note  the  altitude,  or 
zenith-distance  setting  for  the  stars,  the  chronometer  times  of  tran¬ 
sits,  &c. 

With  this  working  catalogue,  aiid  the  table  of  the  star  factors  A,  B, 
C,*  for  azimuth,  inclination,  and  collimatiou,  the  observer  in  the  field, 
even  without  a  knowledge  of  the  error  of  his  chronometer,  will  generally 
have  little  trouble  in  placing  his  transit  instrument  within  one  second 
of  time,  or  less,  of  the  plane  of  the  meridian,  in  half  an  hour;  and 
within  one-quarter  of  a  8econ<l  of  time,  or  less,  of  the  meridian  in  one 
hour.  By  using  the  Davidson  Transit  and  Equal  Altitude  Instrument,! 
and  the  Table  of  Altitudes  and  Azimuths  of  Polari8,t  the  transit  instru¬ 
ment  may  readily  be  adjusted  v'ery  closely  to  the  plane  of  the  meridian 
before  sunset. 

I  have  in  preparation  a  list  of  double  stars  compiled  solely  to  enable 
the  observer  to  adjust  and  test  the  sidereal  focus  of  his  telescope.  I 
have  been  better  satisfied  with  this  method  than  any  other. 

*U.  S.  Coast  Survey,  C  P.  Patterson,  Siiperiuteudcnt.  The  Star-Factors  A,  B,  C., 
for  Reducing  Transit  Observations.  George  David80U,  As^iMt^int,  Coaat  Survey,  in 
charge  of  Pacitic  Coast.  Wiisliington:  Goveniment  Printing  Office.  1874. 

(This  publication  contains  57,500  factors,  computed  to  three  places  of  decimals  for 
all  Latitudes  and  all  Declinations  to  80^,  and  also  for  si>ecial  circumpolars.  A  similar 
systematic  table  for  stars  having  greater  declination  than  80-,  is  being  computed.) 

t  U.  S.  Coast  and  Geodetic  Survey,  C.  P.  Patterson,  Superintendent.  Methods  and 
Results.  Description  of  a  New  Meridian  Instrument,  by  George  Davidson,  Assistant, 
U.  S.  Coast  and  Gtodetic  Survey,  Appendix  No.  7.  Report  for  1879.  Washington: 
Government  Printing  Office.  1881. 

t[From  the  U.  S.  Coast  Survey  Report,  1879.]  Appendix  No.  22.  Azimuth  and 
Apparent  Altitude  of  Polaris  for  field  nse  in  placing  the  Meridian  Instrument  in  the 
Plane  of  the  Meridian.  Computed  with  North  Polar  Distance  of  1^22',  and  Mean 
Refraction,  by  George  Davidson,  Assistant,  U.  S.  Coast  Survey. 


Digitized  by  CjOOQie 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY. 


385 


FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 

The  Ephemerides  and  Catalogues  consulted  in  the  formation  of  this 
field  list  of  stars,  with  the  designating  letter  of  each  in  the  column  of 
authorities,  are  herewith  enumerated. 

The  column  of  authorities  does  not  necessarily  give  all  those  exam¬ 
ined,  except  for  such  stars  as  have  been  less  frequently  observed  in  the 
catalogue  to  which  access  was  practicable.  Preference  has  been  given 
to  the  Catalogues  A',  N,  H,  and  G. 

A.  — The  Americ;\n  Ephemeris  and  Nautical  Almanac  for  the  year  1885. 

First  edition.  Published  in  compliance  with  a  Joint  Resolu 
tion  of  the  Forty -sixth  Congress.  Washington :  Bureau  of  Nav¬ 
igation.  1882. 

E.— The  Nautical  Almanac  and  Astronomical  Ephemeris  for  the  year 
1882,  for  the  meridian  of  the  Royal  Observatory  at  Greenwich. 
Published  by  order  of  the  Lords  Commissioners  of  the  Ad¬ 
miralty.  London.  Printed  by  G.  E.  Eyre  &  W.  Siwttiswood 
Her  Majesty’s  Printers;  and  sold  by  John  Murray,  Albemarle 
street.  1878. 

0. — Connaissance  des  Tenqis,  ou  des  mouvements  Celestes,  ^  I’usage 
des  Astronomes  et  des  Navigateurs.  Pour  Pan  1882,  publi4e 
par  le  Bureau  des  Longitudes.  Paris,  Gauthier-Villars,  Im- 
primeur-Libraire  du  Bureau  des  Longitudes  de  I’Ecole  Poly¬ 
technique,  Successeur  de  Mallet-Bachelier,  Quai  des  Augustins, 
55.  Aofit  1880. 

B.  — Berliner  astronomisches  Jahrbuch  fiir  1883  mit  Ephemeriden  der 

Planeten  (i) — ^217}  fiir  1881.  Herausgegeben  von  der  Konig- 
lichen  Stemwarte  zu  Berlin  unter  Redaction  von  W.  Foerster 
und  F.  Zieljen.  Berlip,  Ferd.  Diimmlers  Verlagsbuchhand 
lung,  Harrwitz  und  Gossmann,  1881. 

A'. — Washington  Observations  for  1 870.  Appendix  III.  On  the  Right 
Ascension  of  the  Equatorial  Fundamental  Stars  and  the  correc¬ 
tions  necessary  to  reduce  the  Right  Ascensions  of  different 
Catalogues  to  a  mean  homogeneous  system.  By  Simon  New¬ 
comb,  Professor  of  Mathematics,  U.  S.  N.  Prepared  at  the 
U.  S.  Naval  Observatory,  by  order  of  Rear-Admiral  B.  F. 
Sands,  U.  S.  N.,  Superintendent.  Washington:  Government 
Printing  Office,  1872. 

K. — Catalogue  of  1098  Clock  and  Zodiacal  Stars.  Prepared  under  the 
direction  of  Simon  Newcomb,  Professor,  U.  S.  N.,  Superintend 
ent  American  Ephemeris. 

H‘. — ^Annals  of  the  Astronomical  Observatory  of  Harvard  College. 
Vol.  IV,  Part  I.  Catalogue  of  Polar  and  Clock  Stars.  Printed 
from  the  Sturgis  Fund.  Cambridge:  Welch,  Bigelow  &  Com¬ 
pany,  Printers  to  the  University.  1863. 

S.  Ex.  29 - 49 
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— Anyals  of  the  Astrouoinical  Observatx)ry  of  Harvard  College. 
Vol.  X.  Observations  made  with  the  Meridian  Circle  during 
the  years  1871  and  1872,  under  the  direction  of  the  late  Joseph 
Winlock,  A.  M.,  Phillips  Professor  of  Astronomy  and  Director 
of  the  Observatory.  By  William  A.  Rogers,  A.  M.,  Assistant 
Professor  of  Astronomy  in  the  Observatory.  Printed  from 
funds  resulting  from  the  will  of  Josiah  Quincy,  jr.,  who  died  in 
April,  1775,  leaving  a  name  inseparably  connected  with  the  his¬ 
tory  of  the  American  Revolution.  Cambridge:  Press  of  John 
Wilson  &  Son.  1878. 

W. — Annals  of  the  Astronomical  Observatory  of  Harvard  College. 
Vol.  IV,  Part  II.  Observations  in  Right  Ascension  of  505 
Stars.  Printed  from  the  Sturgis  Fund.  Cambridge:  Press  of 
John  Wilson  &  Son.  1878. 

114^ — Catalogue  of  618  Stars  observed  at  the  Astronomical  Observatory 
of  Harvard  College,  with  the  Meridian  Circle,  during  the  years 
1871-^72, 1874,  and  1875,  and  prepared  for  publication  under 
the  direction  of  Joseph  W^inlock  and  Edward  C.  Pickering,  suc¬ 
cessive  Directors  of  the  Observatory.  By  William  A.  Rogers, 
Assistant  Professor  of  Astronomy  in  the  Observatory.  Printed 
from  the  Sturgis  Fund.  Extracted  from  Volume  XII  of  the 
Annals.  Cambridge:  John  Wilson  &  Son.  University  Press. 
1880. 

Qi. — Catalogue  of  2156  Stars,  formed  from  observations  made  during 
twelve  years,  from  1836  to  1847,  at  the  Royal  Observatory^, 
Greenwich.  London :  Printed  by  Palmer  &  Clayton,  Crane 
Court,  Fleet  street,  and  sold  by  J.  Murray,  Albemarle  street. 
MDCCCXLIX. 

— Catalogue  of  1576  Stars,  formed  from  observations  made  during 
six  years,  from  1848  to  1853,  at  the  Roybal  Observatory,  Green¬ 
wich,  and  reduced  to  the  epoch  1850.  (Forming  Appendix  II 
to  the  volume  of, Greenwich  Observations  for  the  year  1854.) 
London :  Printed  by  George  Edward  Eyre  and  William  Spott- 
iswood.  Printers  to  the  Queen’s  most  Excellent  Majesty,  for  Her 
Majesty’s  Stationery  Office.  1856. 

G^ — Seven-Year  Cattilogue  of  2012  Stars,  deduced  from  observations 
extending  from  1854  to  1860  at  the  Royal  Observatory,  Green¬ 
wich,  and  reduced  to  the  epoch  of  1860.  (Forming  Appendix  I 
to  the  volume  of  Greenwich  Observations  for  the  year  1862.) 

G^. — New  Seven-Year  Catalogue  of  2760  Stars,  deduced  from  observa¬ 
tions  extending  from  1861  to  1867  at  the  Royal  Observatory, 
Greenwich,  and  reduced  to  the  epoch  of  1864.  (Forming  Ap¬ 
pendix  II  to  the  volume  of  Greenwich  Observations  for  the 
year  1868.) 
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G*. — Nine- Year  Catalogue  of  2263  Stars,  deduced  from  observations  ex¬ 
tending  from  1868  to  1876,  made  at  the  Royal  Observatory, 
Greenwich,  under  the  direction  of  Sir  George  Riddell  Airy,  K. 
O.  B.,  M.  A.,  LL.  D.,  D.  C.  L.,  Astronomer  lioyal.  Reduced  to 
the  epoch  of  1872.  (Forming  Appendix  I  to  the  volume  of 
Greenwich  Observations  for  the  year  1876.) 

W. — Catalogue  of  Stars  observed  at  the  U.  S.  Naval  Observatory  dur¬ 
ing  the  years  1845  to  1877,  and  prepared  for  publication  by 
Professor  M.  Yarnall,  (J.  S.  N.,  by  order  of  Rear-Admiral  John 
Rodgers,  U.  S.  N.,  Superintendent.  Second  edition,  revised 
and  stereotyped.  Washington:  Government  Printing  OfQce. 
1878. 

O^ — The  Cape  Catalogue  of  1159  Stars,  deduced  from  observations  at 
the  Royal  Observatory,  Cape  of  Good  Hope,  1856  to  1861,  re¬ 
duced  to  the  epoch  of  1860,  under  the  superintendence  of  E.  J, 
Stone,  M.  A.,  F.  R.  S.,  F.  R.  A.  S.  (late  Fellow  of  Queen’s  Col¬ 
lege,  Cambridge),  Her  Majesty’s  Astronomer  at  the  Cape.  Pub¬ 
lished  by  order  of  the  Board  of  Admiralty,  in  obedience  to  Her 
Majesty’s  command.  Cape  Town:  Saul  Solomon  &  Co.,  49  and 
50  St.  George  street.  1873. 

O*. — Results  of  Astronomical  Observations  at  the  Royal  Observatory, 
Cape  of  Good  Hope,  during  the  year  1874,  under  the  direction 
of  Edward  James  Stone,  M.  A.  Camb.,  F.  R.  S.,  F.  R.  A.  S.,  C. 
M.  de  la  Soci6t6  Nationale  des  Sciences  Naturelles  de  Cher¬ 
bourg,  Honorary  Fellow  of  Queen’s  College,  Cambridge,  and 
Her  Majesty’s  Astronomer  at  the  Cape  of  Good  Hope.  Pub¬ 
lished  by  order  of  the  Board  of  Admiralty,  in  obedience  to  Her 
Majesty’s  command.  Cape  Town  :  Saul  Solomon  &  Co.,  49  and 
50  St.  George  street.  1877. 

M. — First  Melbourne  General  Catalogue  of  1227  Stars,  for  the  epoch 
1870,  deduced  from  observations  extending  from  1863  to  1870, 
made  at  the  Melbourne  Observatory,  under  the  direction  of 
Robert  L.  J.  Ellery,  Government  Astronomer  to  the  Colony  of 
Victoria.  Reduced  and  prepared  for  publication  by  Mr.  E.  J. 
White,  First  Assistant  Astronomer.  Melbourne :  John  Ferres, 
Government  Printer.  1874. 

Bfe. — Resultate  aus  Beobachtuugen  von  521  Bradley ’schen  Sternen  am 
grossen  Berliner  Meridiankreise  von  Dr.  E.  Becker,  erstem 
Observator  der  Koniglichen  Sternwarte  zu  Berlin.  Separat- 
Abdruck  aus  den  Astronomischen  Beobachtuugen  auf  der  Ko¬ 
niglichen  Sternwarte  zu  Berlin.  Berlin,  1871.  A.  W.  Schade's 
Buchdruckerei  (L.  Schade),  Stallschreiberstrasse,  45  und  46. 
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Rd, — The  liadcliffe  Catalogue  of  6317  Stars,  chiefly  circunipolars,  re¬ 
duced  to  the  epoch  1845.0;  formed  from  observations  made  at 
the  Radcliffe  Observatory,  under  the  superintendence  of  Man¬ 
uel  John  Johnson,  M.  A.,  late  Radcbffe  Observer;  with  intro¬ 
duction,  by  Rev.  Robert  Main,  M.  A.,  Radcliffe  Observer.  Pub¬ 
lished  by  order  of  the  Radcliffe  Trustees.  Oxford :  J.  H.  and 
Jas.  Parker.  1860. 

R. — Places  of  5345  Stars,  observed  from  1828  to  1854,  at  the  Armagh 
Observatory.  By  Rev.  T.  R.  Robinson,  D.  D.,  F.  R.  S.,  F.  It.  A. 
S.,  &c.  Printed  at  the  expense  of  Her  Majesty’s  Government 
on  the  recommendation  of  the  Royal  Society.  Dublin :  Alex. 
Thorn  &  Sous,  Printers  and  Publishers,  87  and  88  Abbey 
street.  1859. 

Gt.— Washington  Observations  for  1868.  Appendix  1.  A  CaDilogiie  of 
1963  Stars,  reduced  to  the  beginning  of  the  year  1850,  together 
with  a  Catalogue  of  290  Double  Stars.  The  whole  from  obser¬ 
vations  made  at  Santiago,  Chili,  during  the  years  1850-’51-’52, 
by  the  U.  S.  Naval  Astronomical  Expedition  to  the  Southern 
Hemisphere.  Lieut.  James  M.  Gilliss,  LL.  D.,  Superintend¬ 
ent;  Lieut.  Archibald  MacRae,  Master  S.  Ledyard  Pheli)8,  and 
Captain’s  Clerk  E.  R.  Smith,  Assistants.  Published  by  the  U. 
S.  Naval  Observatory,  Commodore  B.  F.  Sands,  U.  S.  N.,  Su¬ 
perintendent.  Washington:  Government  Printing  Office.  1870. 

Wt. — Publications  of  the  Washburn  Observatory  of  the  University  of 
Wisconsin.  Vol.  I.  Madison:  David  Atwood,  State  Printer. 
1882. 

S*. — Catalogue  of  the  Mean  Declinations  of  981  Stars,  between  twelve 
hours  and  twenty-six  hours  of  Right  Ascension,  and  30°  and 
600  of  North  Declination,  for  January  1, 1875.  Prepared  under 
the  direction  of  Bvt.  Brig.  Gen.  C.  B.  Comstock,  U.  S.  A., 
Mjyor  Corps  of  Engineers,  in  charge  of  the  U.  S.  Lake  Survey. 
By  Professor  T.  H.  Safford,  Director  of  Dearborn  Observatory. 
Washington:  Government  Printing  Office.  1873. 

S*. — Engineer  Department,  United  States  Army.  Catalogue  of  the 
Mean  Declinations  of  2018  Stars,  between  0**  to  2**  and  12**  to 
24^  Right  Ascension,  and  lO^  and  70^  of  North  Declination, 
for  January  1,  1875.  Prepared  under  direction  of  First  LieuL 
Geo.  M.  Wheeler,  Corps  of  Engineers,  U.  S.  A.,  in  charge  of  U. 
S.  Geographical  Surveys  West  of  100th  Meridian.  By  T.  H. 
Safford,  Ph.  D.,  Field  Memorial  Professor  of  Astronomy  in 
^Williams  College,  Massachusetts.  Washington:  GU)vemment 
Printing  Office.  1879. 
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W*. — Astronomical  and  Meteorological  Observations  made  daring  the 
year  1878,  at  the  United  States  Naval  Observatory.  Bear- Ad¬ 
miral  John  Rodgers,  U.  S.  N.,  Superintendent.  Published  by 
authority  of  the  Honorable  Secretary  of  the  Navy.  Washing¬ 
ton  :  Government  Printing  Office.  1882. 

B'. — Mittlere  und  scheinbare  Oerter  fUr  das  Jahr  1882.0  von  539  Sternen 
des  Verzeichnisses  I  und  II,  welche  nach  der  Vierteljahrs- 
schrift  der  ‘‘Astronomischen  Gesellschaft,”  IV.  Jahrgang,  4. 
Heft  1869,  fiir  die  Beobachtung  der  Sterne  der  nordlichen 
Halbkugel  bis  zur  neunten  Grosse  als  Grundlage  dienen  soil. 
Unter  Mitwirkung  der  “Astronomischen  Gesellschaft”  heraus- 
gegeben  von  der  Redaction  des  Berliner  Astronomischen  Jahr- 
buchs.  Berlin,  Ferd.  Dummlers,  Yerlagsbuchhandlung,  Harr- 
witz  &  Gossmann.  1877. 

The  work  upon  this  Catalogue  has  been  done  at  intervals  independ¬ 
ently  of  the  regular  duties  of  the  Survey,  and  consequently  it  has  been 
a  long  time  in  hand. 

GEORGE  DAVIDSON. 

Assistant  Coast  and  Geodetic  Survey. 


Davidson  Observatory, 

San  Francisco^  Oal.^  May  9, 1883. 
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I 

No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  (5 

I 

Groom.  4233 

6-5 

h.  m.  s. 

0  00  28.  2 

s. 

-f3.o8i 

0  /  /,* 

63  33  23 

// 

-i-20.  07 

2.51 

2 

a  Andromecloe 

2 

02  26.  7 

3.090 

4-  28  27  20 

19. 89 

1.04 

3 

/?  Cassiopeiue  . 

2-3' 

03  02.  6 

3-  *70 

+  58  30  55 

19.85 

I.  91 

4 

22  Anclromecke 

5-6 

04  20.  7 

3-  300 

+  45  25  55 

20. 04 

1*43 

5 

6  Sculptoris  . 

5 

0  05  53.  I 

3- 057 

—  35  46  37 

20.  14 

1.23 

636 

4  Draco..  S.  P.  . 

5-4 

12  06  48.  3 

-1-2.  891 

-f-ioi  44  41 

4-20. 02 

4.91 

6 

y  Pegasi  . 

3-2 

0  07  18.  9 

3- 083 

+  «4  32  39 

20. 03 

*03 

7 

35  Piscium. 

6 

09  03.  s 

3.087 

f  8  10  56 

20. 01 

1. 01 

8 

Qroom.  29 

^7 

09  56. s 

3  - 300 

76  20  12 

20. 01 

4-23 

9 

0  Andromeda. 

5-4 

II  05. 2 

3. 120 

-f  38  02  36 

20. 02 

I.  27 

10 

a  Andromedai 

4-3 

0  12  19.3 

+3- 

+  35  08  51 

+19.99 

I.  22 

644 

5  UrB.  Min.,  S.  P. 

6 

12  13  29.4 

1.831 

+  92  55  30 

20.  02 

19.60 

II 

1  Ceti .... 

3-4 

0  13  34.0 

3- 053 

—  9  27  43 

19.96 

1. 01 

646 

6  Ura.Mln..8.P. 

6 

12  14  18.8 

0. 081 

+  9«  39  45 

19. 95 

34. 47 

12 

d  Piscium . 

6-5 

0  14  40.  8 

3.084 

+  7  33  05 

20. 03 

1. 01 

*3 

t  Sculptoris  . 

5 

^5  44.5 

+3-  02« 

—  29  50  59 

+19.98 

1. 15 

*4 

12  Cassiopeia  . 

^5 

18  27. 1 

3. 269 

+  61  II  39 

19.98 

2.08 

*5 

44  Piscium. 

6 

19  30.4 

3.073 

+  I  18  10 

19.96 

1. 00 

16 

/3  Hydri  . 

3 

19  41.4 

3.238 

—  77  54  07 

20.  29 

4.  77 

17 

B.  A.  C.  86.  . 

6 

19  46. 4 

3.702 

+  79  24  55 

4 

19. 95 

5-44 

18 

45  Piscium 

6 

19  46.  2 

+3.088 

+  7  03  20 

+19.96 

1. 01 

*9 

a  Phcenecis  . 

2 

0  20  35,  7 

2.  978 

-  42  55  54 

19.  61 

1-37 

20 

lo  Ceti  .... 

6 

20  43-  5 

3.075 

—  0  41  12 

19.98 

1. 00 

21 

B.  A.  C.  loo  . 

5-6 

22  02.  6 

3.  >9« 

+  43  45  3' 

19.96 

1.38 

22 

B.  A.  C.  103  . 

5-6 

22  13.5 

2.  980 

—  33  38  3» 

19.90 

I.  20 

23 

12  Ceti .... 

6 

24  10.  2 

+3.061 

—  4  35  34 

+19.94 

1. 00 

24 

K  Cassiopeiae  . 

4-5 

0  26  28.  I 

3.366 

+  62  17  44 

19.94 

2. 15 

659 

1C  Draco.,  8.  P.  . 

3-4 

12  28  34.3 

2.594 

+  109  34  40 

19.89 

2. 98 

25 

13  Ceti .... 

0  29  19.  7 

3.086 

—  4  13  34 

19.86 

1. 00 

26 

^  Cassiopeiae  . 

4 

30  34.  2 

3.3«4 

+  53  '5  49 

19.86 

1. 67 

27 

TT  Andromedx 

4 

30  44.4 

+3.  *89 

+  33  5  10 

-}“I9* 

I.  20 

28 

Oroom.  100 

6 

31  08.4 

4.  286 

+  81  51  25 

19.85 

6.  58 

29 

B.  A.  C.  160  . 

5^ 

31  25.8 

3.  OS6 

—  25  24  03 

I9.-87 

I.  II 

30 

e  Andror.'.edoe 

4 

32  28.8 

3  »59 

+  28  41  14 

19.61 

I.  14 

3* 

cJ  Andromedae 

1 

3-4 

33  10-7 

3-  *94 

+  30  13  53 

*9-  74  j 

1. 16 
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Authorities. 

No. 

Notes. 

R.  .  .  .  . 

1 

10  Cassiopeiie. 

A»  E.  C.  B.  N.  . 

2 

A.  C.  B.  .  . 

3 

A.  B.  G3  G3  .  . 

4 

W.  M . 

5 

A.  B.  N.  .  . 

636 

A.  E.  C.  B.  N.  H.  . 

6 

C  =  2mag. 

N.  G3-1  W.  .  . 

7 

2d  *  7>4,mag.:  +0».40 

B.  .  . 

8 

Brad.  6;  mag.  5-6  =  G®. 

I£A2  W.  S«-i  .  . 

9 

A.  G®--*  W.  R. 

10 

G*-‘  W.  Bk.  ..  . 

644 

A.  E.  B.  H<«  G^^  . 

II 

A.’ C.  II»  *  G*-<-3-*-» 

646 

G4.AI  N.  W.  0*  R.  . 

12 

H<3.9.  W.  .  . 

13 

H4.2  G®-®-!  R.  S*  .  . 

H 

A.  N.  W.  .  . 

*5 

A.  E.  N.  M.  .  . 

16 

G®^^-^-!  Rd.  R. .  .  . 

17 

Brad.  24. 

N.  W.  0»  R.  . 

18 

C.  H.  W.  01  M,  .  , 

19 

N.  G®^<  *^2^1  R. .  .  . 

20 

R.  S2-1 . 

21 

G3  H^-2  \v.  M.  .  . 

22 

A.  E.  C.  B.  N.Gr-4»^2-i. 

23 

B.  Hi-2iG«‘®A2-‘W.R.. 

24 

A.  B.  N.  G®-^^2^i . 

659 

C.  N.  H2  G®-^-^-2.i  \v. . 

25 

B.  H3  G®2.i  W.  R.  . 

26 

A.  B.  G®^=»-i  W.  R. .  . 

27 

Comp.  9  mag. ;  36''. 

H3  G®  W.  Rd.  R. 

28 

C.  H^2  Gi  W.  R. .  . 

29 

C  =  Piazzi  o*»  130. 

B.  G®-<*®-2 1  W.  O*  R.  . 

30 

B.  G®-®-!  W.  R.  S*  .  . 

31 
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No. 

Star. 

Mag. 

Right  A.scen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  A 

h.  m.  s. 

s. 

”0  /  // 

// 

32 

a  Ca.s.siopei.c  . 

2-3 

0  33  59-  2 

+3-  37« 

4-  55  54  23 

+  >9-  79 

1.78 

33 

^  Cassiopeia:  . 

6-S 

35  39- 0 

3-3>8 

+  49  52  55 

*9-  79 

'.55 

34 

fi  Ceti  .... 

2 

37  49-  0 

3.  014 

—  18  37  05 

19.  81 

I.  06 

35 

21  CaBsiopeias  . 

6 

38  03-  9 

3.  850 

+  74  21  33 

19. 76 

3.71 

36 

0  Ca.ssiopeku  . 

5 

38  19-2 

3- 3*6 

+  47  39  «7 

19. 76 

1.  48 

37 

B.  A.  C.  205  . 

6 

0  39  32.  8 

+3-056 

-  5  «5  39 

+19.69 

1. 00 

3« 

C  Andromeclnc 

4 

41  14.7 

3-  171 

+  23  38  29 

19.  62 

1. 09 

39 

jj  Ca.s.siop.  (pr.)  . 

4-3 

42  08.6 

3-  583 

-f  57  12  20 

«9-  23 

1.85 

40 

189  Piazzi,  o**  . 

6 

42  20.8 

3- 13* 

+  4  41  20 

•8.53 

I.  00 

41 

(5  Piscium . 

4-5 

42  43-  0 

3- 107 

+  6  57  32 

19.  66 

I.  01 

42 

V  Andromeda; 

4 

43  28. 3 

+3-289 

+  40  27  09 

+19.69 

*-3« 

43 

Brad.  82 

6 

43  45-3 

3-579 

+  63  37  16 

19.67 

2.  25 

44 

B.  A,  C.  237  . 

6 

45  23.0 

3.  086 

+  2  45  40 

*9-  59 

1. 00 

45 

20  Ceti  .... 

5 

0  47  07.  8 

3-  063 

—  I  46  08 

19.65 

1. 00 

673 

32  Camel,  fol.  S.P. 

5-4 

12  48 17.5 

0.383 

+  95  57  43 

19. 60 

9-  63 

46 

y  Cassiopeia;  . 

2 

6  49  46.  3 

+3-  574 

-t-  60  05  38 

+  >9-S7 

2.01 

47 

fi  Andromedae 

4 

0  50  22.  I 

3*  309 

+  37  52  3« 

*9-63 

1.27 

678 

8  Draco.,  S.  P.  . 

5 

12  so  53.8 

2.413 

f  “3  56  15 

19. 61 

2.  46 

48 

h  Piscium  68  . 

6 

0  51  36.7 

3-  234 

+  z8  22  13 

>9-  54 

I.  14 

49 

8,  A.  C.  240  . 

6-7 

5«  57-2 

*3-987 

+  88  24  23 

19-48 

35-96 

50 

a  Sculptoris  . 

5-4 

53  04- 8 

4-2. 893 

—  29  58  47 

+  >9-5« 

I- *5 

5* 

43  Cephei  .  . 

4-5 

53  ”-5 

7- 132 

+  85  38  23 

19.52 

*3- *5 

52 

Weiss  0^‘,  1371  . 

6-7 

55  30.6 

3-219 

+  24  40  37 

'9-47 

1. 10 

53 

c  IMsciiim . 

4  1 

56  58.  5 

3.  109 

+  7  >6  15 

19.50 

1. 01 

54 

72  Piscium 

6  1 

0  59  01. 1 

3- 159 

+  14  19  38 

'9-47 

1.03 

55 

fi  Cassiopeia;  . 

5-6 

I  00  37. 5 

4-3-  950 

+  54  21  23 

+  17.78 

1.72 

56 

44  Cephei  .  . 

^5 

02  22.4 

4.  955 

+  79  03  40 

19.30 

5-30 

57 

e  Piscium 

6-5 

02  26.  6 

3. 085 

-|-  5  02  28 

'9- '3 

1. 00 

58 

If  Ceti  .... 

3 

02  48.  6 

3.020 

—  10  47  30 

'9»'9 

1. 02 

59 

(i  Andromedae 

2-3 

03  *7-7 

3-  343 

+  35  00  37 

'9-  '7 

I.  22 

60 

r  Piscium . 

4 

03  17- 7 

4-3-344 

+  32  52  18 

-f-19.  20 

1. 19 

61 

X  Piscium 

5-4 

I  05  16.4 

4-3-217 

+  20  25  23 

19.24 

1.07 

687 

Or.  2006,  S.  P. . 

7 

13  06  47.6 

— 9.  621 

+  91  44  01 

19. 23 

33-06 

62 

B.  A.  C.  362  . 

6-7 

I  06  57. 1 

+2. 830 

—  31  24  42 

19.07 

1. 17 

63 

yi  Ceti  .  .  .  . 

6-5 

I  08  36.  5 

+3-019 

—  8  32  27 

19-  so 

1. 01 
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Authorities. 

No- 

Notes. 

A.E.C.B.N.H^3-«  »  . 

32 

Mag.  2j4'  to  2^,  Per.  irr. 

H<-»  R.  S»-*  .  . 

33 

A.  E.  C.  B.  N.  . 

34 

A.B.N.H**''  G*^  W. 

35 

A.B.G<R.  .  .  . 

36 

R . 

37 

Piaz.  o**,  171. 

B.  ll<-3  w. 

38 

G^  =  6  mag. 

B.  ‘  W.  . 

39 

<V^=7>^  mag^+o-.Q:— 3"-4- 
(  Period  222  years. 

j  C.  N.  G*^^!  W.  R. 

40 

B.  A.  C.  221. 

1  A.  E.  C.  B.  N.  II-* 

41 

[ — 32M-|-9''.6  Ci^ 

C.  G*^i  W.  R.  . 

42 

W.  B.  (2)0, 1062, 7^  mag.: 

B.  Bk.  G^  R.  .  .  . 

43 

N.  G^  W.  R.  .  . 

44 

R=73^  mag. 

N.  W.  . 

45 

[— 7*.9‘;:4-I7"9:  G'^iS72. 

A.  N.  II*-*  G*-**-'  W.  . 

673 

Pr.  5|c=S  mag.:6;4  mag. : 

C.  B.  i  -t-i  G*3-*1 

46 

[-|-3"*t  -19'':  requires  6-in. 

A.  B.  IP  G*-<  W.  S‘^  . 

47 

Comp.  5f!— 16  mag.:  I 

B.  G-*  3  W  .  .  . 

678 

G«-4  R.  S2  .  .  .  . 

48 

G*-2  Rd.  R.  .  .  . 

49 

• 

«  W.Qi  .  . 

50 

• 

A.  B.  IB  G^-i  W.  R  . 

5* 

2  Urs.  Min. 

II.R.S2  .  .  .  . 

52 

A.  E.  C.  B.  FB  . 

53 

N.  Gfi-^  R.  S«  .  .  . 

54 

C.  R.  S.  . 

55 

Very  large  u  and  /z'. 

B.  IB  ^  G*  -*  Rd.  .  . 

56 

Brad.  117. 

N.  G6.-1.3.2.1  \v.  0*  R.  . 

57 

B.  G»-»  W.  .  .  . 

58 

A.  E.C.B.N.  . 

.  59 

B.  G«-^  R.  .  . 

60 

S'*  has  not  got  this  star. 

IB  CB  W.  Rd.  R.  .  . 

61 

G«  Rd.  R . 

687 

M . 

62 

Qi  Bk.  R.  .  . 

63 

Comp.  T%  mag. :  51". 

S.  Ex.  29 - 60 
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KIKl.lJ  CA'r.\l,<  iGl'i;  OK  1278  TIMK:  and  ClkCUMl>01,AK  STARS. 


No. 

Star. 

Mag. 

Right  Asccn., 
18S5.0. 

Annual 
\  ar. 

iJeclinatiun, 

1885.0. 

Annual 

Var. 

Sec.  6 

h.  m.  s. 

s. 

0  /  // 

// 

64 

39  Cr/i  .... 

6 

I  10  43.0 

+  3.046 

—  3  06  10 

-f  19.09 

I.  00 

(>s 

/  Pisciuin. 

5 

II  52.0 

3-089 

+  3  00  31 

19-  05 

I.  00 

66 

K  'I'licana- . 

5 

II  52.  I 

2.057 

—  69  29  13 

19.  18 

2.85 

67 

0  Cassio/^citc  . 

S-6 

«2  SI-3 

3-727 

+  57  37  35 

19.04 

1.87 

68 

V  Piscium . 

4 

13  08.  8 

3-  284 

+  26  39  34 

19.  05 

I.  12 

69 

^  Andromedtc 

5-4 

15  34.2 

+  3- 506 

+  44  55  32 

4-18.  96 

I.  41 

70 

n  Urs.  Min.  .  . 

2 

16  35.8 

22. 048 

4"  88  41  44 

18.97 

43-93 

71 

ij)  Cassiopeise  . 

5 

17  49.2 

4- 158 

+  67  31  45 

18.  92 

2.  62 

72 

0'  Ccti  .... 

3 

18  16.  5 

2.997 

—  8  46  39 

18.  68 

1. 01 

73 

(J  Cassiopeia;  . 

3 

I  18  18.  I 

3-  879 

+  59  38  14 

18.  86 

I.  98 

699 

Gr,  2007.  S.  P. . 

7-6 

13  19  19.6 

—  2.  500 

+  94  38  40 

+18. 87 

12. 35 

74 

(j  .  / udromcdtc 

5 

I  20  46,  6 

+  3-SH 

4"  44  48  45 

18. 74 

I.4I 

75 

38  CaBftiopeiae  . 

6-7 

I  22  41.0 

4-  371 

4-  69  40  20 

18.69 

2.88 

703 

ar.2001,  S.  P. 

6 

13  23  12.  I 

1.518 

4-107  00  40 

18. 77 

3*  42 

76 

A  Androm.  49 

^5 

I  23  12.4 

3. 573 

+  46  24  50 

18.  72 

1-45 

77 

y  Ph(entcis 

3-4 

23  22.  2 

2.611 

—  43  54  26 

+18.58 

1-39 

78 

If  Piscium . 

4-3 

25  19.8 

3.  202 

-f  14  45  09 

18.67 

1. 04 

79  1 

B.  A.  C.  466  . 

5-6 

27  47-  5 

2. 699' 

—  37  27  24 

18. 52 

I.  26 

!  80 

40  Cassiopeiae  . 

29  20.  6 

4. 670: 

4-  72  27  12 

18. 54 

3-  32 

1 

50  Andromcdic  .  1 

4 

30  03.  o* 

3-  502 

4-  40  49  48 

18. 16 

1-32 

i 

82 

5 1  Andromeda 

4-5 

30  56.* 

4-  3-652 

f-  48  02  42 

+  18-37 

•  t 

1.50  1 

83 

T  Piscium. 

6-5 

31  00.  2 

3-  174 

4-  II  33  " 

18.  54 

1.02  j 

84  i 

a  Eridani  . 

*  ; 

33  25. 5 

2.  233 

-  57  49  17 

18.37 

1.88  ‘ 

1 

85 

r  Aftdrofmdtc 

!  5  1 

33  47-  6 

3-523 

-f  39  59  39 

i8. 34 

I.  30  ' 

86 

43  Caasiopelae  .  j 

6  1 

I  33  56-  I 

4.  359 

4-  67  27  39 

18.40 

2.  61 

715 

Gr.2029,S.  P. 

i 

6  1 

«3  34  25.3 

4-  1-432 

4-108  10  21 

+18-37 

3.21 

87 

V  Piscium .  , 

5-4 

I  35  26.8 

3-  117 

“h  4  54  19 

18.34 

1. 00 

88 

<P  Andromeda 

4 

36  27. 4 

3-  733 

4-  50  06  31 

18.  28 

1.56 

89 

B.  A.  C.  527  . 

6 

36  58.0 

2.  745 

—  32  54  23 

18.31 

1. 19 

90 

r  Ceti  .... 

3-4 

38  43-  5 

2.  784 

—  16  32  37 

19.08 

1.04 

9* 

0  Piscium. 

4-5 

39  19- 3 

4-  3-  162 

4-  8  34  42 

+  18.23 

1. 01 

92 

c  Sculptoris  . 

5 

40  15.7 

2.  819 

—  25  37  37 

18. 18 

I.  II 

93 

B,  A.  C.  544  . 

6^7 

41  517 

3-521 

4-  37  22  47 

18.  12 

I.  26 

94 

X  Celt  .... 

5-4 

I  43  56.  3 

4-  2.943 

1—  II  15  20 

17-93 

i  1. 02 

723 

Gr.2063.S.P,. 

6 

[ 

13  45  38.9 

—  2-o37|4-  96  40  13 

18.01 

8.61 

Digitized  by 


Google 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY 


395 


FIELD  CATALOGUE  OK  1278  TIME  AND  CIRCUMPOLAR  STARS. 


Authorities. 

No. 

Notes. 

- 

. 

j 

• 

W.  R.  .  .  .  . 

64 

A.  N.  G'i-^3-2  W.  R.  . 

6s 

[-I3-.0-  i'25"(iS7S).  , 

A.  0>  M . 

66 

Tr.  5k  —  7/^  • 

Bk.  R.  S.  .  . 

67 

B.  G6  R.  S3  .  .  . 

68 

II2  W.  R.  S2-1  . 

69 

f — 27". I :  --  i6".i. 

A.  E.  C.  B.  N. 

70 

Comp.  9^4  ma^. :  !  .  , 

B.  H«  Rd.  . 

71 

Test  for  2  inch. 

A.  E.  C.  B.  N.  G^ 

72 

R  —  double  :  6'. 

C.  B.  G«  3-i  W.  R.  S3  . 

73 

H3.1  Gft-^-3-2.1  W.  Rd.  . 

699 

Less  than  7  mag. ;  D. 

ID*  G‘  Bk.  R.  S«->  . 

74 

A.  N.  H<-3  Qb.4.2  r:  . 

75 

B.  G^  *  W.  .  . 

703 

H«  G^^  R.  S.  .  .  . 

76 

O.W . 

77 

A,  E.  C.  B.  N.  H^-3.3-1 

78 

*  W . 

79 

B.  G6-^3-i  Rd. .  .  .  1 

80  1 

A.  G®-<  3.1  w.  R.  S.  .  j 

, 

81  ' 

V  .\ndrom.  —  Am.  Eph. 

B.H^-3.2G».<-3-2»\V.R. 

82 

B  =  u  Persei. 

A.  N.  G*  <-3.2.i  w.  Qi . 

83 

A.  E.  C.  N.  0.  M.  . 

84 

Pr.  5k  =  7  mag.:  — 3". 

H4.2  G'^^  W.  R.  .  . 

85 

B.  W  G3-3-3  W.  .  . 

86 

G"*  =  6) 

B.  G*  .  .  .  . 

715 

A.  E.  C.  B.  N.  H-*  3  . 

87 

' 

C.  B.  G«-<-3^3.i  R.  S3  . 

•  88 

W.  G3‘3.1  .... 

89 

Piaz.  I.  h  157. 

B.  H3  G«*<-3.2  w.  R.  . 

90 

A.  E.  C.  B.  N.  II3.8  G^ 

91 

[+o*.49  +  2"o5,  1870. 

C.  B.  G3 »  W.  0‘  .  . 

92 

Comp.  =  10  mag. : 

H4.2  Gii-^  W.  R.  S3-^  . 

93  i 

Piaz.  I,  170. 

H4.8  W.  .  . 

94 

H3Ci6  4Rd.  .  .  . 

723 
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MKI.I)  CATA1.<h;LK  ok  1278  TIMK  AND  CIRCUMPOLAR  STARS. 


No. 


Star. 


Ma- 


Ki^ht  A. seen., 

1SS5.0. 


Annual  Declination, 
\ar.  18S5.0. 


Annual 

Var. 


Sec.  <5 


h 

m. 

s. 

0 

/ 

// 

1 

95 

c 

Ccti  .... 

3 

1 

45 

47.  1 

+  2 

902 

— 

10 

54 

12 

4-*7-84 

1.02  , 

96 

F 

Cas.sioj)ci:e  . 

3-4 

46 

07.9 

4 

255 

-1^ 

6  3  06 

II 

*7-95 

2.  20  ! 

97 

(1 

Trian^uli 

4-3 

46 

31.6 

3 

407 

1- 

29 

01 

05 

*7-  83 

*.  14 

98 

} 

Ariel  is  . 

4-3 

47 

*3  2 

3 

280 

+ 

*8  43  46 

17.  82 

1.06  j 

99 

IMscium. 

4 

I 

47 

36.  I 

3 

100 

4- 

2 

37 

10 

17.  82 

I.OO 

726 

i 

Dracouia,  S.  P. 

5 

13  48 

04.4 

+  * 

75* 

+  **4 

42 

30 

4-17.88 

2-39 

100 

.\rietis  . 

3. 

1 

48 

*7-3 

3 

303 

20 

*4  43 

•7.  74 

1.07 

lOI 

5^ 

AttJromtu/ir 

5-6 

49 

19.  6 

3 

545 

36 

4* 

*3 

17.  86 

I.  25 

102 

Arit'fis  . 

5-4 

5* 

31-3 

3 

330 

. 

23 

03  45 

17.  70 

1. 09 

*03 

B.  A.  C.  607  . 

6-7 

53 

*2.7 

3 

327 

i- 

20 

29  59 

17.  56 

1.07 

104 

50  Cassiopeise  . 

4 

53 

37.8 

002 

7* 

5* 

5* 

+  17.66 

3.21 

105 

V 

Ceti  .  .  r  . 

4 

54 

35-2 

2 

828 

21 

38  09 

17.  58 

1. 08 

106 

a 

Hydri  . 

3 

55 

08.8 

* 

89s 

— 

62 

07 

47 

»7-54 

2.  14 

107 

a 

Piscium 

4 

56  05. 9 

3 

102 

f 

2 

12 

28 

17.51 

1. 00 

108 

y' 

Andromedoe 

2-3 

5f> 

50- 4 

3 

657 

-t- 

4* 

46  38 

17.46 

*•34 

109 

IP’eisse  ///,  1017. 

6-7 

1 

58 

35-5 

+2 

926 

— 

12 

24  39 

+  '7-43 

1. 02 

73^ 

n 

Draconifl,  8.  P. 

3-4 

14  01 

16.6 

* 

623 

4- 

**5 

04 

28 

•7.30 

2.  36 

no 

a 

Arietis  . 

2 

2 

01 

4*-5 

3 

370 

22 

55  05 

17. 19 

1.09 

III 

Tri  annuli 

3 

02 

42. 1 

3 

552 

4- 

34 

26 

33 

17.  22 

I.  21 

112 

Groom.  454. 

(>-7 

02 

46.  I 

5 

374 

4- 

73 

29 

10 

17.  24 

3-52 

1*3 

*5 

A  rift  is  . 

6  i 

04 

*5-3 

+3 

3*6 

4- 

18 

57 

25 

4-*7-  *4 

I.  06 

1 14 

55  Cafisiopeiae  . 

6 

05 

28.  2 

4 

63* 

4 

65 

59  03 

17.  II 

2.  46 

**5 

6 

Persei  . 

6-5 

05 

57.6 

3 

956 

u 

50 

3* 

50 

16.  90 

*•57 

1 16 

Ceti  .... 

4-5 

06 

54.3 

3 

*74 

1- 

8 

18 

24 

*7.04 

1. 01 

1*7 

Fornacis 

5  ! 

2 

07 

50.5 

2 

640 

— 

3* 

*5 

52 

16.94 

*.  17 

744 

4 

UraMin.,  8.  P. 

5 

14  09 

18.8 

— 0 

334 

-fioi 

55 

02 

+16.91 

4.84 

iiS 

6 

Trmni^uH  .  •  . 

^5 

2 

10 

02.  I 

“h3 

647 

4- 

33 

44 

5* 

16. 68 

I.  20 

119 

y 

Triangidi  . 

4-5 

10 

28.  7 

3 

S49 

4- 

33 

18 

52 

16.87 

I.  20 

120 

67 

Ceti  . '  . 

6 

I  I 

14.  8 

2 

989 

— 

6 

57 

10 

16.7s 

1. 01 

121 

e 

Arietis  . 

6-5 

1 1 

43-8 

3 

327 

4- 

*9 

22 

05 

16.82 

1.06  1 

122 

0 

Ceti  .... 

Var. 

13 

32.  2 

-1-3 

026 

— 

3 

30 

00 

+  16.52 

1. 00 

123 

B.  A.  C.  727  . 

6 

*5 

4*.  I 

721 

-4 

40 

52 

26 

16.  56 

*32 

124 

K 

Fornacis 

6-5 

*7 

*7.2 

2 

755 

— 

24 

20 

*9 

16.  48 

*.  10  1 

125 

C 

s 

AriBis  . 

5-6 

18 

39-2 

3 

208 

4- 

10 

05 

21 

16.  48 

1. 02 

12O 

l 

Caasiopeiae  . 

4 

2 

*9 

35.8 

4.  856 

-f  66 

53  04 

16.45 

2.55 
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Authorities. 

No. 

Notes. 

A.  B.  2  06-2  W.  . 

95 

% 

B.  02  W.  Rd.  R.  . 

96 

[-{  o«.i:  -8'' 

n.  G.o-K^i  W.  R.  S"  . 

97 

Double  5|c  ;  2d  ^  4  mag. : 

B.  ‘  W.  R.  .  . 

98 

It.  W.  M.  R.  . 

99 

1 

1 

B.  IP  3  c^.3.1  w.  .  . 

726 

1 

j 

1  A.E.C.B.N.H^-iO** 

100 

- 

i 

1  CA*  W.  R.  Bk.  .  . 

lOI 

[4-  2*.o;  yl.  bl. 

i 

IP  2  GA4  w.  R.  S2  . 

102 

/2  ~  8^  mag. : 

[ 

G3  W.  0»  R.  S2  .  . 

>03 

Piaz.  I,  222. 

1 

1 

1  A.  B.  N.  0  . 

104 

! 

j  B.  IP  ®  G®  R. .  .  . 

105 

1  0»  M.  Gi . 

106 

[o».3,  I -".3;  0  gr.  bl. 

! 

! 

j  IP  G*^^2  W.  Rd.  R.  . 

107 

As  one  mass.  Diff.  R.  A., 

i 

1  A.  B.  Ip.3.2G®-<  ®-»  W. 

108 

y3  —  ^  niair.  —  Qmac.  Ci*-* : 

! 

i 

r+o'.93  4-4".7(i864.). 
[Comp,  close  double;  Sin. 

i 

1 

109 

Lalande  3837. 

1 

A.  E.  C.  B.  N.  . 

738 

A'.  E.  C.  B.  N.  . 

no 

A.  B.  IP-2  3^2.1  w.. 

III 

! 

IP  G6  Rd.  ... 

II2 

N.  Gs-t®  W.  R.  .  . 

I>3 

B.  IP 2  Rd.  R.  . 

II4 

B.  Ip2Gfl-‘»-®  Rd.  R.  . 

>15 

A.N.H«0*-®-*-«  W.  . 

116 

C.  B.  G2  .  .  . 

II7 

A.  B.  02  W.  Bk. 

744 

IP  G^3  R.  ... 

118 

A.  B.  2  G^  W.  . 

119 

A.  E.  C.  B.  . 

120 

B.  N.  0<®-»  W.  0*  . 

121 

[“  Very  full  .sanguine.” 
[G**.  See  note  in  B.  A.  C. 

C.  B.  H^  ®-*  G^-®  W.  . 

122 

Mag.  i^to9>^.  Per.  331  d. 

Rd.  R.  .  .  . 

123 

Groom.  504  —  7.4  mag. : 

H2  G2^»  W.  .  .  . 

124 

[4  2'.6  4  4'  47". 

N.  G«^^  ®-«-»  W.O>  R.  . 

125 

[4-  P.30:  —  2".0,G\i872. 

A.  B.  N.  H^3-«  Gfi^<  ®  . 

126 

Fol.  %  =  niag. : 
[Trip.,4>^,7,9;  i".8,7".8. 

1 
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riKLI)  CATAI.IXIUIC  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 


No. 

Slur. 

Ma;_j. 

lit  Ascen., 
[885.0. 

Annual 

Var. 

Declination, 

18S5.0. 

Annual 

Var. 

Sec.  i5 

127 

A 

Ilydri  .  .  . 

4 

h 

2 

m.  s. 

19  42.  6 

s. 

-t-0053 

0  /  // 

69  10  58 

// 

f  16.  46 

2.81 

12S 

!• 

6V//  .... 

5 

20  23.  7 

2.  900 

12 

48  33 

'6.  39 

I.  02 

129 

c 

Trian^uli  . 

6-5 

21 25.5 

3-  502 

-h 

29  09 

20 

16.  56 

I.  15 

130 

cl 

■> 

Cell  .... 

4 

22  02.  7 

3-  183 

-1- 

7 

56  38 

16.31 

1. 01 

*31 

27 

A  net  is  . 

6-5 

24  31*7 

3-319 

-h 

17 

II 

40 

16.  II 

1.05 

132 

IT 

Cell  .... 

4-5 

26  38.  2 

+2. 841 

— 

15 

44 

54 

-f  16.  10 

I.  04 

133 

36  Cassiop.  .  . 

6-5 

2 

27  07.  2 

+S-  574 

f 

72 

18 

51 

16.  08 

3-  29 

760 

5 

Urs.  Min.  S.  P. 

5-4 

14  27  46.8 

— 0.  195 

4-103 

47 

34 

16  01 

4.  19 

134- 

li.  A.  C.  7S8  , 

6 

2 

28  18.  6 

4-2. 489 

_ 

35 

09 

26 

'5-95 

1.24 

135 

Pia//i  11  lu  123. 

6-7 

29  46.  4 

3.  280 

-h 

6 

20 

12 

17.  25 

I.  01 

13^^ 

V 

Ceti  .... 

5 

29  50.  2 

f  3-  '37 

4- 

5 

05 

28 

+  '5.89 

I.  00 

137 

Groom.  527 

6 

31  17- 3 

8.  249 

-f 

80 

57 

32 

'5.84 

6.  36 

138 

81 

Ceti  .... 

5-6 

31  54-2 

3.  022 

- 

3 

53 

39 

15.  82 

1. 00 

139 

V 

Aricti.s  . 

6-5 

32  17.2 

3-  396 

-f 

21 

27 

49 

15.78 

I.  07 

140 

A 

Ceti  .... 

4 

33  35-  3 

3.  072 

— 

o- 

10 

06 

15.72 

I.  00 

141 

1^ 

Hyclri  . 

6 

34  07.  7 

—'•455 

_ 

79 

36 

39 

+  15.67 

5-55 

142 

Brad.  366 

7-6 

34  5^-  7 

45-073 

4- 

7 

20 

06 

15.61 

2.  60 

143 

Arietis  . 

6-5 

35  53- 0 

3-  372  1 

I- 

19 

31 

14 

'5  54 

1. 06 

144 

0 

Persei  . 

4 

36  20.  9 

4. 066 

-h 

48 

44 

28 

'5-49 

1.52 

145 

35 

Arieti.s  . 

5 

3<>  42-  3 

3-  504 

T' 

27 

13 

01 

'5-54 

I- 13 

146 

y‘ 

Ceti  (foil.)  .  . 

3-4 

37  20.5 

4-3-  '03 

2 

45 

02 

-l-'5.35 

1. 00 

147 

IT 

Ceti  .... 

4 

38  41.0 

2.851 

- 

14 

21 

49 

'5-43 

1.03 

148 

Ceti  .... 

4 

38  43-  5 

3-  234 

4- 

9 

37 

39 

15.40 

1. 02 

149 

T 

Eridiini 

4-5 

39  44.2 

2.  79S 

- 

19 

03 

36 

15.40 

1. 06 

150 

39 

Arietis  . 

4-5 

4«  03- S 

3-  550 

4- 

28 

46  08 

'5.3' 

I.  14 

151 

7 

Persei  . 

4-3 

42  18.8 

4-4.335 

4- 

55 

25 

02 

+  'S.20 

I.  76 

■  152 

41 

Arieti.s  . 

4 

43  12.9 

3.516 

4- 

26 

47 

08 

15.07 

I.  12 

'  153 

a 

Arieti.s  . 

6-5 

45  oS.  6 

3-  304 

4- 

14 

36 

27 

'5-03 

1.03 

154 

r- 

Eridani  . 

5-4 

45  39-3 

2.  718 

— 

21 

29 

44 

15.01 

1.07 

155 

r 

Persei  . 

4 

46  06.  4 

4.  216 

4- 

52 

17 

26 

15.07 

1.63 

156 

B.  A.  C.  S97  . 

6 

48  47-  5 

4-4-  026 

4- 

46 

41 

09 

00 

4- 

1. 46 

157 

V 

Eridani  . 

3 

50  48,  5 

2.927 

— 

9 

2  I 

24 

14.49 

1. 02 

1 58 

47  Cephei  .  . 

6-5 

2 

50  50.  6 

4-7-  688 

f- 

78 

57 

45 

14.  75 

5.  22 

'7S6 

p 

Urs.  Min.  S.  P. 

2 

14  51  02.  9 

-0.035 

I4-: 

105 

23 

26 

14.  72 

3-  77 

159 

1 _ 

4 

EriJiiui 

5-6 

2 

52  16.9 

4-2.  666 

1 

24 

19 

23 

14. 58 

I.  10 
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Authorities. 

No. 

Notes. 

A.  0‘ . 

127 

R . 

128 

0^1  W.  Bk.  R.  .  . 

129 

A.  E.  C.  B.  N.  ‘ . 

130 

N.  1  W.  .  . 

<3* 

W.  0‘  Rd.  R. 

132 

B.  G3  Rd.  R. .  . 

*33 

A.  N.  G»  4.8.1  .  . 

760 

*34 

C.  G*^8.8.I  W.  R.  .  . 

*35 

[Easy  in  S^-inch. 

[  j  (>".5  :  yel.  bl. 

H*  W.  08  R. . 

136 

Comp.  —  15  mag. :  -|-o".40 ' 

H»  G»-*-i  Bk.  Rd.  R.  . 

*37 

Brad.  =  344. 

G<  W.  R . 

138 

B.  N.  G*  4.3.1  W.  . 

*39 

A.B.  W.  . 

140 

A.  M . 

14* 

B.  H4  G*-^  W.  Rd.  . 

142 

Groom.  537.  Rd.“5}^mag. 

N.  G»^*  *  W.  0»  R.  . 

*43 

A.  B.  H4^«  G6^8^>  R.  . 

*44 

B.  G«-3-*  R,  .  .  . 

*45 

[ — o*.IO:-|  i'Cq:  G1872  : 

A.  E.  C.  B.  N.  . 

146 

N=  y:  yi  z=7  mag. : 

B.  G*  W.  Bk.  R  .  . 

*47 

[yel.  bl. 

B.  N.  G  ».4W.  0»  .  . 

148 

H4^*  G3  Rd.  R.  .  . 

*49 

G»-»  R . 

*50 

B.  G^»-i  W.  Rd.  R.  . 

*5* 

C.  B.  114.3^8  G3-4.8.S.1  . 

*52 

A.  E.  N.  G*  4.3.3.1  w.  . 

*53 

B.  G*  Rd.  R.  .  .  . 

*54 

B.  H<*«  G3.1  W.  Rd.  R. 

*55 

G<  Rd . 

*56 

B.  Ha-9  G^s  w.  R.  . 

*57 

A.  B.  H4  9  G6.*.i  w.  . 

cn 

00 

Brad.  =  392. 

A.  E.  C.  B.  N.  3.4.1 . 

786 

1 

G9^i  W.  Bk.  R.  .  . 

*59 

W.  =  7-6  mag.  ' 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

■ 

Declination, 

1885.0. 

—  — ^ 

Annual 

Var. 

Sec.  rl 

h 

m.  s. 

s. 

0  /  // 

// 

160 

t 

Arietis  . 

4-5 

2 

52  38. 2 

+3-  420 

+  20  52  47 

+14.63 

I.  07 

I6I 

'/ 

Ceii  .... 

4-5 

53  33-  2 

3-214 

+  8  26  55 

*4.  54 

1.  01 

162 

U 

Eridani  (//".)  . 

4-5 

2 

53  54- 0 

2.  274 

—  40  45  56 

14.63 

*-32 

790 

2 

UrB.  Min.  S.  P. 

5 

*4 

55  45- 5 

0.942 

+  •>3  36  33 

14. 38 

2.  40 

163 

« 

Ceti  .... 

2-3 

2 

56  16.  I 

3*  *30 

+  3  38  16 

*4-  32 

I.  00 

164 

y 

Persei  . 

3 

56  28. 4 

+4- 3” 

+  S3  03  37 

+14. 38 

1.66 

•^>5 

Persei  . 

4 

57  48-  5 

3. 820 

+  38  23  36 

*4.  27 

1.28 

166 

/r‘ 

Eridani 

6-5 

2 

58  37-  7 

2.946 

—  8  03  06 

14.  26 

1. 01 

167 

Persei  . 

2-3 

3 

00  41.  2 

3.881 

-1-  40  30  42 

14. 15 

*  3* 

168 

L 

Persei  . 

4 

00  46.3 

4.296 

+  49  lo  43 

14.08 

*-53 

169 

B.  A.  C.  978  . 

6-7 

3 

02  56.  2 

+2. 569 

-  28  16  16 

1 14. 19 

1.  14 

795 

Gr.  2213.  $.  P. 

7-6 

*5 

03  21.3 

—6.  701 

+  95  36  IS 

*3-97 

10.  24 

170 

d 

Arietis  . 

4-5 

3 

05  03.  2 

+3-  420 

+  19  17  28 

*3-  86 

1.06 

*71 

48 

Cephel .  .  . 

6-7 

95  45- 7 

7.39* 

+  77  18  34 

*3-  77 

4. 55 

172 

12 

Eridani  (a) . 

3“4 

07  II.  2 

2. 544 

—  29  26  29 

14. 38 

*•*5 

*73 

c 

Arietis  . 

4-5 

08  17.5 

+3-  439 

+  20  37  03 

-f*3-  57 

1. 15 

*74 

c 

Eridani 

4-5 

10  14.9 

2.  910 

—  9  14  52 

*3-  52 

1. 02 

*75 

B.  A.  C.  1017  . 

5 

3 

II  32.5 

3-  746 

1-  33  48  03 

*3-37  1 

I.  20 

804 

1 

Ur8.Mln.,  S.  P. 

5-6 

*5 

*3  19.2 

0.663 

+  112  12  59 

*3-73 

2. 64 

176 

Ceti  .... 

5 

3 

*3  *9-8 

3-  *4* 

+  2  56  50 

*3-3* 

1. 00 

807 

57 

Urs.  Min.  S.  P. 

; 

*5 

*4  36-4 

t — 21. 642 

1+  92  19  34 

-f-*3-2i 

24.64  j 

*77 

!  “ 

Persei  . 

1  ^ 

3 

16  07.  0 

j+4.  255 

[+  49  27  03 

13. 12 

*.54 

0 

Tauri 

4-3 

18  37.6 

h3-  226 

1+  8  37  23 

12. 90 

I.  OI-  i 

*79 

L 

Hydri 

5 

18  50.7 

—*.613 

-  77  48  29 

13.01 

4.74 

180 

2 

Camclop.  . 

5-4 

3 

'9  45-  7 

4-4-809  ' 

+  59  32  18 

*2.93 

1.97 

8*5 

7" 

Urs.  Min.,  S.  P. 

! 

3  1 

*5 

20  55.  I 

— 0.  *37 

+  107  45  24 

4-12.  81 

3.28 

*8* 

Tauri 

4-3 

3 

20  56.  2 

+3-  248 

+  9  19  51 

12.  78 

1. 02 

182 

1  (7 

Persei  . 

5 

22  28.  I 

4. 202 

+  47  35  49 

12.  72 

1. 48 

*83  : 

/ 

Tauri 

4 

24  3*-4 

3.304 

+  12  32  30 

12.  59 

1.02  1 

184 

e 

Eridani . 

3 

27  30-  7 

2. 823 

—  9  50  53 

12.  41 

1.02  i 

*85 

rfi 

Eridani 

4 

28  42.4 

+2.645 

—  22  01  08 

-fl2.  27 

1.08 

186 

Groom.  642 

6 

28  59.0 

19. 503 

4-  86  16  58 

12.21 

*5-42  ; 

*87 

10 

Tauri  . 

4-5 

3*  00.3 

3.058 

4-  0  02  09 

11.61 

1. 00  ! 

188 

Groom.  716 

6 

32  II. 0 

5. 151 

+  62  50  34 

12.11 

2.  19 

189 

1 

6 

Persei  . 

3 

3 

34  44-4 

4.248 

+  47  25  07 

*1.83 

1.42 
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Authorities. 

No. 

Notes. 

[  4  or  5-inch. 

[ — o*.2i :  —  i''.o,  1868. 

A.  C.  N.  H3  »  . 

160 

Binary,  2d  3|c  —  6)4  mag. ; 

G*-^*  W.  Rd.  R  .  . 

161 

[=  +  o*.8o:  +  i".3. 

H*  0*  M . 

162 

Foil.  3(c  — 6^  mag.: 

B.  G'^*  .  .  .  . 

790 

[o‘  0  Erid.3-4  mag. 

Ai  E.  C.  B.  N.  . 

163 

Fine  orange  with  blue  comp. 

B.  Rd.  R.  .  . 

164 

B.H^*  G<^3-«W.Rd.R. 

165 

G*-*  W.  Rd.  R.  .  . 

166 

Rd.  -f-  R*  =  9  Eridani  p^. 

A.C.  B. 

167 

Mag.  2.3,  to  4.0. 

[Beriod  287  days. 

B.  G>  3  W.  Rd.  R.  . 

168 

W . 

169 

G*  Rd . 

795 

E.C.B.N.H^a-*-*  G'^^. 

170 

A.  B.  N.  G*  .  . 

I7I 

Groom.  616. 

C.  B.  G*-‘  W.  . 

172 

Comp.  =  8  mag. : 

[— o«.29:-f  3".2. 

A.  N.  U*  G*-^*-*-'  W.  . 

*73 

[— i8».S:— 3'oo".8,  1885. 

U4.X2  G?.i  \V.  Bk.  Rd. 

174 

B.  456  =  7}4  mag- : 

G'^^  R . 

175 

B.  *  .  .  . 

804 

• 

G^  .... 

176 

C.  W.  Rd. 

807 

A.E.C.B.N.H^-»G«^^ 

177 

E.  B. 

178 

A.  Qi . 

>79 

B.  G<®.2.i  Rd.  R.  .  . 

180 

• 

A.  C.  B.  N.  . 

815 

C.  B.  «  G^A.^^l  w. 

181 

B.  G^*  Rd.  R.  .  . 

1 

182 

f  Brad.  480  =  6  mag. : 

\  6'37". 

A.  B.  N.  G^a3  2.i  . 

183 

Brad.  483  ^  6  mag. : 

A.  E.  C.  B.  N.  . 

184 

[-h  i'".33*  o:4-2'o3". 

G*  Bk.  Rd.  R.  .  ‘. 

185 

H3.I  w.  Rd.  . 

186 

H*  W.  R.  .  . 

187 

B.  H<-»-*G»‘<‘»-*  *W.Rd. 

188 

Piaz.  Ill,  94. 

A.C.B.NH^-a-* 

189 

S.  Ex.  29 - 61 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  6 

h.  m.  s. 

s. 

0  / 

// 

// 

829 

0 

Uf%.  Min.,  S.  P. 

5 

'5  34  50-9 

— I.  896 

4-102  16 

06 

4-II.  86 

4.7* 

190 

0 

Persei  . 

4 

3  37  06.  5 

+3-  747 

+  3'  55 

22 

II. 71 

I.  iS 

lyl 

r 

Persei  . 

4 

37  23.0 

4.056 

+  42  '2 

5* 

II.  69 

*•35 

192 

(5 

Eridani . 

3-4 

37  44-4 

2.  869 

—  10  09 

12 

12. 40 

1. 02 

*93 

*7 

Tauri 

4-5 

38  02.  8 

3-  552 

+  23  45 

03 

II.  58 

1. 09. 

'94 

y 

Camelop.  .  . 

4-5 

38  '3-8 

-1-6.  226 

+  70  58 

34 

4-11. 61 

3- 07 

*95 

V 

'I'auri  . 

3 

40  38. 9 

3-  556 

+  23  44 

55 

II.  40 

1.09 

196 

r« 

Eridani  . 

4 

4'  54-0 

2.579 

—  23  35 

26 

10. 84 

1. 09 

*97 

e 

Tauri  . 

5 

4'  57-8 

3.  282 

+  'O  47 

18 

II. 3* 

1. 02 

198 

27 

Tauri  . 

4 

42  19.  s 

3-  556 

+  23  43 

02 

11.30 

*09 

'99 

Eridani 

5 

42  43-  0 

+2.  577 

-  24  13 

53 

+"-34 

1. 10 

200 

6 

44  21.3 

2.  214 

-  37  58 

20 

II.  21 

1.27 

201 

Tauri  .  .  . 

6 

45  52-3 

3.  *93 

4-  6  II 

*9 

11.08 

1. 01 

202 

c 

Persei  . 

3 

46  54-  3 

3-  759 

+  3'  32 

28 

10.97 

I.  *7 

203 

9 

Camelopardalis. 

6-5 

3  47  20.  2 

+5-07' 

4-  60  46 

*4 

'0.97 

2.04 

844 

C 

nrB.BCin.,S.P. 

4 

'5  48  ".3 

—2.  256 

+  '0'  5' 

08 

4-10. 91 

4.  87 

204 

7 

Hydri  . 

3 

3  49  01.8 

—  1.005 

-  74  35 

27 

10.  97 

3-  77 

205 

e 

Persei  . 

3 

50  08. 1 

4-4.008 

+  39  40 

35 

10.  76 

*.30 

206 

Groom.  746 

5-6 

•  50  50-  8 

9.  740 

-j-  80  22 

43 

10.  76 

5.97 

207 

c 

9 

Persei  . 

4 

5*  30- 3 

00 

00 

+  35  27 

33 

10.  66 

*•23 

208 

y' 

Eridani  . 

3 

52  39-  9 

+2. 798 

—  '3  50 

II 

4-10.46 

1. 02 

209 

X 

Tauri  . 

Var. 

54  18.6 

3-3'8 

+  '2  09 

52 

10.43 

1.02 

210 

V 

Tauri 

4 

57  02. 4 

3.  186 

+  5  40 

09 

10.25  1 

1. 00 

2II 

A' 

Tauri  (37)  .  . 

5-^ 

57  53-  8 

3-  539 

+  2'  45 

59 

10.  10 

1. 08 

212 

A 

Persei  . 

4-5 

58  01.  2 

4. 447 

+  50  OB 

*7 

*0.  *3 

1.56 

213 

Tauri  . 

^5 

3  59  53-  9 

+3-700 

-f  28  41 

21 

-1-10.03 

1. 14 

214 

c 

Persei  . 

4 

4  00  18.  8 

+4-  334 

+  42  35 

45 

9-98 

1.48 

855 

Rad.  3523.  S.P. 

7-6 

16  00  24. 1 

— 12.  130 

+  94  22 

12 

10. 00 

*3-  *3 

2*5 

Groom.  750  . 

6-7 

00 

8 

+  '7-043 

+  85  '5 

02 

9-99 

12.08 

216 

B.  A.  C.  1273  . 

5-6 

00  53.0 

2-  456 

—  27  58 

01 

to.  04 

*•*3 

217 

w* 

Tauri  . 

6 

02  28.0 

+3*  487 

+  '9  '8 

*4 

+  9-80 

1.06 

218 

/ 

Tauri  . 

6 

4  03  49.  7 

3-644 

-f-  26  10 

47 

9-69 

1. 13 

861 

Gr.  2320.  S.P. 

6-5 

16  06  00.  5 

0. 138 

+  ***  53 

12 

9-50 

2.68 

219 

0* 

Eridani  . 

4-5 

4  06  15.0 

2. 926 

—  7  08 

18 

9-64 

1. 01 

220 

Persei  , 

4-5 

06  27.  2 

4-381 

4-  48  06 

57 

9-49 

1.50 
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Authorities. 

No. 

Notes. 

H3  Rd.  R.  . 

829 

Groom.  2262. 

B.  »  R.  W. .  . 

190 

B.  Rd.  R.  .  . 

191 

C.  B.  3.0.1  R.  . 

192 

B.  N.  W.  . 

193 

A.  B.  G3.^.3  w.  . 

194 

B  =  5  H  Camelop. 

A.  E.  C.  B.  N.  . 

*95 

B.  G3  W.  Rd.  .  .  . 

196 

w.  R.  .  . 

B.  W.  R.  .  . 

*97 

198 

[-f  i*.o  4-4^00". 
28  Tauri  =  5-3  mag. : 

G*  Bk.  W.  .  . 

M . 

G*  Rd.  R . 

A. C.B.N.H^^G*^*-^ 

B.  G*  Rd.  R.  .  . 

*99 

200 

201 

202 

203 

— o*.39: — 7".o:  /Eridani. 
Fr.  3»:=6X  mag.  : 
r  5|C  10  mag.: — o*.S,: — 1 1".7 
jjc  12  mag.:— 2*.o,:— 79'' 
-*11  mag.:— o».8:— 2  00” 
and  a  hfth  star 
[  —  2M,+ Il".6. 

• 

A.E.C.B.H^**-*  G*"»  . 

844 

[var. 

[-[-  o* .  13 :  -f  8^'-3  smaller 
Comp.  =  9  mag. : 

A.  E.  0*  M.  .  .  . 

A.  B.  *  G«  W. .  . 

204 

205 

H3  w.  Rd.  R.  . 

206 

Piazzi  III.  h.  168. 

B.  G^*  R.  W.  .  .  . 

207 

A.  E.  C.  B.  N.  H<  »  . 

C.  B.  N.  *  . 

208 

209 

fPeriod  3.0S  days. 
Mag. :  3-4  to  4-3. 

B.  G3  Rd.  R.  .  .  . 

A.  E.  N.  W.  . 

210 

211 

[+37*-4:— 4''04". 
A*  =  mag.  6 ; 

HAiG^a-»Rd.  .  .  . 

212 

N.  H*  G*  *  W.  R.  .  . 

2*3 

A.  B.  G»  W.  Bk.  . 

214 

G5  Rd . 

855 

C.  B.  G^*^  W.  . 

215 

W.  Rd.  .... 

.216 

N.  H9  G^*-^  W.  R.  . 

217 

N.  G*^^  R.  .  . 

218 

A.  N.  W.  » 

861 

A.  E.  B.  g«^a3.o. 

219 

H»G>-*  W.ORd.R.  . 

220 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  6 

h.  m.  s. 

8. 

Of// 

// 

221 

A  Eridani 

5 

4  08  55.4 

+2.851 

—  10  32  25 

+  9.46 

1.02 

222 

0*  Eridani . 

5-4 

09  58.8 

2.  762 

-  7  49  58 

5.80 

1. 01 

223 

B.  A.  C.  1313  . 

6 

II  49. I 

S- 183 

-f-  60  27  42 

9.24 

2. 03 

224 

54  Persei  . 

6 

12  56.6 

3.883 

+  34  17  >6 

9.04 

I.  21 

225 

y  Tauri 

4 

4  13  >5-0 

+3- 409 

-1-  15  20  56 

8.98 

1. 04 

865 

1917ra.Miii.  8.P. 

6 

16  14  07.0 

—  1.786 

4-103  50  01 

+  8.95 

4.  18 

226 

Tauri  .  . 

5 

4  15  35- 1 

+3.644 

4-  25  21  25 

8. 79 

I.  II 

227 

3*  Tauri 

16  18.  2 

3*  454 

+  17  *6  19 

8.74 

1.05 

228 

3*  Tauri  .  .  . 

6 

17  27.9 

3.453 

+  *7  «o  35 

8.  63 

*05 

229 

3*  Tauri 

5 

18  50.2 

3.465 

+  >7  39  50 

8.53 

1.05 

230 

V*  Eridani 

4 

19  43-  * 

+2. 251 

—  34  17  03 

+  8.59 

I.  21 

231 

Groom.  828 

6-S 

4  20  II. 2 

-f-6.866 

4-  72  16  46 

8. 46 

3-  29 

872 

ri  nn.Miii^S.P. 

5 

16  20  52.6 

—1.825 

+103  58  48 

8.13 

4- 19 

232 

r  Tauri  .  .  . 

4-3 

4  54. 1 

+3.497 

+  «8  55  27 

8.  28 

1. 06 

233 

I  Camelop.  (foil.) 

6 

22  55. 4 

4.726 

+  53  39  35 

8.23 

I.  70 

234 

8o  Tauri  . 

6 

23  35- 2 

+3-  4*4 

+  «5  23  07 

+  8.15 

1.04 

23s 

85  Tauri  .  .  . 

6 

25  17. 7 

3. 42« 

+  *5  36  *3 

8.01 

1.04 

236 

m  Persei  .  .  . 

6 

25  19- 5 

+4.208 

+  42  49  01 

8.05 

1-37 

237 

3  Mensae  ,  .  . 

6 

25  46.8 

—4.245 

—  80  28  55 

7-99 

4. 80 

238 

p  Tauri  . 

5 

4  27  19-  3 

+3.399 

+  >4  36  05 

7.85 

I- 03 

880 

A  Draco.  S.  P.  . 

5 

16  28  12.9 

— 0.  *37 

4- 1 10  59  00 

+  7.80 

2. 79 

239 

a  Tauri  .  .  . 

1 

4  29  19-  3 

+3.437 

+ 16 16  37 

7-54 

1.04 

240 

V  Eridani . 

3-4 

30  34. 3 

2.992 

—  3  35  *9 

7.633 

1.00 

241 

vf  Eridani 

3-^ 

31  04.8 

2.332 

—  30  47  54 

7. 56 

1. 17 

242 

a  Daradds  .  . 

3-2 

3*  30-9 

1.294 

—  55  *6  58 

7.58 

I.  76 

243 

ri  Tauri  . 

5"4^ 

31  43-9 

+3.352 

+  *2  16  45 

+  7.52 

1. 02 

244 

53  Eridani.  .  . 

4 

32  54-9 

2.747 

—  >4  3*  47 

7.38 

1.03 

245 

Qroom.  848  . 

6 

33  22.  7 

+7.975 

+  75  43  49 

7.58 

4.06 

246 

r  Tauri  .  .  . 

4-5 

4  35  20. 6 

+3.595 

4-  22  44  06 

7.  21 

1.08 

886 

Or.  2373. 8.  P. 

6 

*6  35  35-  2 

—2. 774 

4-102  19.43 

7.21 

4.68 

247 

a  Cali 

4-5 

4  36  51-5 

+*.932 

—  42  05  01 

+  7-07 

1-35 

248 

P  Cali  .  .  . 

5-6 

37  59-5 

2. 160 

—  37  22  12 

7*  23 

1. 26 

249 

4  Camelopard.  . 

6-5 

38  25. 6 

4.980 

+  56  33  03 

6. 73 

1.81 

250 

Groom.  856 

5-6 

38  51-9 

10. 990 

4-  81  00  00 

6. 95 

6.39 

251 

p  Eridani .  .  . 

4-3 

4  39  45-  2 

2.998 

—  3  28  00 

6.81 

1. 00 
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Authorities. 

No. 

Notes. 

G*  W.  0»  Bk.  R.  .  . 

221 

[+5*.  14:— 2".  4 

C.  G^^*  W.  R.  . 

222 

Comp.  =  9^  mag. : 

G»  W.  Rd.  R.  .  .  . 

223 

[or  bl. :  comp.  doub.  2". 

. 

224 

A.  E.  C.  B.  N.  . 

225 

B.  Rd.  R. . 

86s 

[-fo-.68:  +  i6".6 

N.  Gfi-^3  0*-»  R.  .  . 

226 

N.=a::2:»  =  8^  mag.: 

B.  N. 

227 

[G«  1872. 

N.  H<-»  W.  0>  . 

228 

N.  H«  G*-^**-*  Rd.  R.  . 

229 

H<A«G«-iO‘  .  .  , 

230 

H3-«=i;»:o  +  B.  A. 

G«-‘Rd.  .  .  .  . 

231 

A.  B.  W.  Rd.. 

872 

A.E.C.B.N.H«  G  . 

232 

[_o-.8;  — 5". 

B.  G«-i  Bk.  Rd.  . 

233 

Free.  3|c  =  8^  mag. : 

f  [+0«.04+i".7:i843: 

N.  O*  Bk.  R.  . 

234 

J  Comp.  =8^  mag. 

1  Comp,  not  seen 

N.  G*^*-*  W.  R.  . 

235 

[  [with  3.2-inch  1851. 

A.  Rd.  R.  .  . 

236 

Br.  =616=7  mag. : 

A.  01  M . 

237 

[— 3*-3:  — «'47"- 

N.  Gi  Bk.  R.  . 

238 

A.B.N.H^  a-« 

880 

[o*.o+ 1'  48": 

Ai  E.  C.  B.  N.  . 

239 

Comp.  =  12  mag. : 

[Dawes  2^-in.,  Webb  3^^ 

B.  G*-*  R.  .  . 

240 

H«  W.  .  . 

241 

0»  M . 

242 

G<^»R..  .  .  .  . 

243 

C.  B.  H«»G»Bk.  R. . 

244 

B.  H’  Rd.  R.  . 

245 

[— 2».5:  — 51". 

A.  B.  N.  W. 

246 

Free.  5|c=8  mag. : 

B.H^»G»Rd..  .  . 

886 

01  M . 

247 

H«  W.  01  M.  .  .  . 

248 

B.  H*-*  0^^  Rd.  R.  . 

249 

H3  w.  Rd.  R.  . 

250 

50  Cephei. 

E.  B.  W.  . 

251 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  6 

h 

m.  s. 

s. 

0 

/ 

// 

// 

252 

I 

Aurig(C  . 

6 

4 

42  10.  2 

44. 030 

f  37 

<7 

03 

-f 

6.  74 

I.  26 

253 

a 

Camelop.  .  . 

4 

42  37-  2 

5.922 

-f 

66 

08 

44 

6.64 

2.46 

254 

TT* 

Orionis  . 

4 

4 

43  3<>  o 

13-  2S5 

6 

45 

34 

6.58 

1. 01 

895 

er.2388.S.  P 

6 

16 

44  3^-  > 

^1.368 

f-105 

54 

16 

6.49 

3-  65 

255 

/ 

Tauri 

5-6 

4 

44  38.8 

+3-  505 

f 

18 

38 

35 

6-43 

1.05 

256 

OrionU 

4-5 

45  04- 9 

+3- 191 

+ 

5 

24 

27 

4- 

6.45 

1. 00 

257 

o' 

Orionu 

5-6 

46  01.  7 

3-  390 

4- 

*4 

03 

29 

6.  31 

1.03 

258 

U 

Eridani 

4-5 

47  02.  8 

2.  947 

— 

5 

39 

08 

6.  27 

I.OI 

259 

IT® 

Orionis  . 

4 

48  IS- 7 

3.  122 

4- 

2 

>5 

05 

6.18 

1. 00 

260 

t 

Aurig*  . 

3 

49  30-  3 

3.900 

4- 

32 

59 

02 

6. 05 

1. 19 

261 

k 

Tauri  . 

6-5 

51  07.  2 

+3-  6S7 

4- 

24 

52 

17 

4- 

S.87 

1. 10 

262 

ffarf.  13U  .  . 

6-7 

SI  07.8 

20. 489 

4- 

8s 

48 

23 

5.94 

13-68 

263 

/J 

Camelopard. 

4 

S3  II-6 

5- 317 

60 

16 

21 

5-79 

2. 02 

264 

C 

AurigJE  . 

Var. 

53  43-  0 

4.  295 

-h 

43 

39 

08 

s-87 

1.38 

265 

c 

Aurigae  . 

4 

S4  26- 4 

4. 182 

4- 

40 

54 

24 

s-70 

1-32 

266 

1 

Tauri  . 

5-4 

4 

S6  13-3 

+3-  S8i 

4- 

21 

25 

28 

-h 

s-46 

1.07 

906 

e 

I7rs.Min.,S.P. 

4-5 

16 

57  47-  3 

—6-  345 

4- 

97 

46 

3« 

5-38 

7-39 

267 

II 

Orionis  . 

5 

4 

S7  S9-9 

+3-  424 

4- 

15 

14 

34 

5-32 

1.04 

268 

n 

Aurigae  . 

4-3 

4 

58  27. 1 

4- 198 

f 

41 

04 

40 

5-  27 

*•33 

269 

e 

Leporis  . 

4-3 

5 

00  35- S 

2-  536 

— 

22 

3* 

36 

5-  07 

1.08 

270 

ft 

Eridani  . 

3 

02  1 1. 8 

+2. 946 

_ 

5 

14 

09 

4.89 

1. 01 

271 

19 

Camelop. .  . 

5 

03  37-  S 

9.  768 

4- 

79 

05 

45 

5- 03 

5.29 

272 

X 

Eridani . 

4 

03  38.  7 

2.871 

- 

8 

54 

10 

4.89 

l.OI 

273 

Aurigae  . 

^5 

OS  33-6 

4.099 

4- 

38 

20 

48 

4. 65 

1.  28 

274 

a 

Aurigae  . 

1 

5 

08  II.  7 

4. 424 

4- 

4S 

52 

46 

4.06 

1.44 

914 

c 

Draco.,  S.  P.  . 

3 

17 

08  27.3 

-fo.  167 

+114 

08 

35 

4- 

4.41 

2. 45 

275 

ft 

Orionis  . 

I 

5 

09  00.  7 

2.881 

— 

8 

20 

08 

4.42 

1. 01 

276 

A 

Aurigae  . 

5 

II  03.0 

4.  212 

4-  39 

59 

43 

3.  56 

1.30 

277 

r 

Orionis  . 

4 

12  01.4 

2.914 

— 

6 

58 

II 

4. 18 

I.OI 

00 

0 

Columba 

6-5 

13  20.  2 

2.  166 

— 

35 

oo 

3> 

3-  70 

1.  21 

279 

A 

Leporis  . 

4-5 

14 16.7 

+2. 763 

— 

*3 

17 

47 

4- 

3-94 

1.02 

280 

V 

Leporis  . 

^5 

14  38. 9 

2.  783 

— 

12 

26 

03 

3-94 

1.02 

281 

0 

Orionis  . 

5 

'S  S3- 7 

3-  065 

— 

0 

29 

38 

3*  83 

1. 00 

282 

Orionis  . 

5-6 

16  47.4 

3- 152 

3 

25 

58 

3-  75 

1. 00 

*83 

7 

Orionis  (mean) . 

3-4 

5 

18  41.7 

3.012 

— 

2 

30 

29 

3.61 

1. 00 
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Authorities. 

No. 

Notes. 

W.  R.  ... 

252 

A.  B.  N.  1I<^«  . 

253 

9  Camelop. 

C.  G»  W.  Bk. .  . 

254 

Bk.  -f  H.  =  tr*  Orionis. 

Rd.  .  .  .  .  . 

89s 

W.R.  . 

255 

B.  Bk.  R . 

256 

HAa  Bk.  Rd.  R. . 

257 

H*  G»-*  W.  R. .  .  . 

258 

B.  G^  R . 

259 

A.E.C.  G<^ 

260 

N.  G^-*  '  W.  0«  >  Bk.  . 

261 

G^  Rd . 

262 

C.  B.  W  . 

263 

10  Gimelop. 

B.  G*^«  i-*  Rd.  . 

264 

MaK.3>^  to4>i  .-per.irr. 

A.  B.  •*  *  Bk.  . 

265 

B.  N.  *’  G*^^*^-*  W. 

266 

A.E.C.B.N.H^*GA. 

906 

A.  N.  W.  . 

267 

B.(;*-^-^»  Rd.  R.  .  . 

268 

E.  C.  B.  G*-<-3-* » 

269 

A.  B.  R.  .  . 

270 

B.  G'^^^  Rd.  R.  . 

271 

Piaz.  =  IV,  269. 

B.  Rd.  R. 

272 

B.  (  W.  Rd.  R. 

273 

A>  E.C.B.N.  1  G'^ 

274 

C.  B.  *  Rd.  . 

E.  C.  B.  N.  HA«  >  . 

C.  H2  (;■>  <  Rd.  R. .  . 

A.  B.  G*  Bk.  .  . 

914 

275 

276 

277 

[— o'''.25:— 9'".! :  G*  1872. 
Pr.  *  =  9  mag. : 

fyel.  bl.  Burnham, 
[with  i^-inch. 

HMV.O’M.  .  .  . 

278 

G^«-«  W.  K.  .  .  . 

279 

G*R . 

IPG'' 0‘ Bk.  R.  . 

HA9  w.  0»  R.  . 

B.G>Rd.R.  .  .  . 

280 

281 

282 

283 

[— I3*.8:  — 2'. 
Br.  750=6  mag. : 

(G*  679  =  7>|^mag. : 
\+o".9:  — 2^',  1864. 
Double:  5  mag.  and 

[6mag.  :i''. 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  d 

h.  m.  s. 

s. 

0  /  // 

// 

284 

y  Orionis  . 

2 

5  '8  57-8 

+3.218 

4-  6  14  40 

+  3-53 

1. 01 

285 

Tauri  . 

2 

19  01.4 

3-  789 

+  28  30  33 

3-  39 

I.  14 

286 

17  Camelop.  . 

6 

19  18.6 

5.650 

-f  62  58  09 

3-  55 

2.  20 

287 

^  Aurigie  . 

5-6 

20  01.  6 

3- 978 

+  34  22  35 

3-43 

I.  21 

288 

^  Orionis . 

5 

20  48.  8 

3-  *45 

+  2  59  42 

3-4* 

1. 00 

289 

/?  Leporis  . 

3-4 

23  *9  0 

+2.  570 

—  20  51  07 

+  3-  «o 

1. 07 

290 

Groom.  966  . 

6-7 

24  21.6 

7-  999 

+  74  57  54 

3-  *3 

3.86 

291 

64  Camelop.  .  . 

6 

25  *4-3 

18.  604 

-|-  85  08  09 

3-03 

*1.79 

292 

X  Auriga;  . 

5 

25 14.7 

3-  905 

4-  32  06  31 

3-05 

1.  18 

293 

6  Orionis  . 

Var. 

26  07.9 

3-  063 

—  0  23  07 

2. 95 

1. 00 

294 

a  Leporis  . 

3 

5  27  39-5 

+2.645 

—  17  54  20 

4-  2. 82 

1.05 

933 

Gr.  245$.  S.  P. 

6-7 

17  28  30.  2 

—4-  623 

+  99  45  49 

2.77 

5- 90 

295 

Orionis  . 

5 

S  28  30. 4 

+3  - 290 

+  9  24  38 

2. 75 

1. 01 

296 

A*  Orionis  . 

4-5 

28  48.  2 

3-  302 

+  9  51  32 

2.  70 

1. 02 

297 

^  Orionis  . 

5-4 

29  37-  5 

2-  943 

-.  5  27  58 

2. 69 

1. 00 

298 

Orionis  . 

5-4 

29  44- I 

+2.945 

—  5  29  34 

-h  2.66 

1. 01 

299 

Orionis  . 

3 

29  48. 5 

2-934 

-  5  59  >« 

2. 62 

1. 01 

300 

f  Orionis  . 

2 

30  22.  7 

3-042 

-  I  16  35 

2. 59 

1. 00 

301 

^  Tauri 

3-4 

5  30  46- 4 

+3-  584 

4-  21  04  16 

2.5* 

1. 07 

939 

/  Draco.  8.  P.  , 

5-6 

•7  32  25.4 

—0.254 

-h***  47  3* 

2. 28 

2. 69 

302 

a  Orionis  . 

4-3 

5  32  58. 3- 

+3-009 

—  2  40  03 

+  *-38 

1. 00 

303 

^  Orionis  . 

2 

34  57- 4 

3-  028 

—  2  00  16 

2. 16 

1. 00 

304 

a  Columbae  . 

2 

35  29. 1 

2- 173 

—  34  08  10 

2. 10 

1. 21 

305 

0  Aurigae  . 

6-5 

5  36  59-  5 

+4. 642 

+  49  46  27 

1. 98 

*•55 

944 

io  Draco.  S,  P.  . 

5 

>7  37  37-6 

-0. 356 

4-1 1 1  II  20 

1. 62 

2-  77 

306 

y  Leporis  . 

4 

5  39  40. 1 

+2-499 

—  22  29  12 

4-  1.40 

1.08 

307 

Rad.  1553  .  . 

6 

40  35- 1 

6-  747 

4-  68  26  10 

1. 70 

2.  72 

308 

C  Leporis  . 

4-3 

4«  44-7 

2.718 

-  *4  5*  57 

1.58 

1.03 

309 

k  Orionis  . 

3-2 

42  18.  I 

2.844 

—  9  42  42 

*•53 

1.02 

3>o 

V  Aurigae  . 

4 

i  43  31-  0 

+4-  155 

4-  39  06  50 

1.49 

1.29 

949 

Draco. (pr.)S.P. 

4-5 

17  43  59-  > 

—  I.  080 

4-107  47  42 

-h  *  67 

3-  27 

3” 

(5  Dorad{is 

4-5 

5  44  34-2 

-f-o*  *05 

—  65  46  43 

*•33 

2.44 

3*2 

^  Aurigce . 

5 

45  *2-5 

5.019 

4-  55  40  40 

1.58 

*•77 

3*3 

(5  Leporis  . 

4 

46  22.  5 

2.  579 

—  20  53  23 

0. 52 

1.07 

3*4 

(3  Columba 

3 

46  54-  4 

2. 112 

—  35  48  4^ 

*•43 

1.23 
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Authorities. 

No. 

Notes. 

C.  B.  0^3-^  >  W.  R.  . 

284 

A*  E.  C.  B.  N.  .  . 

285 

B.  Rd.  R. .  .  . 

286 

G'^»  R . 

287 

[ — o*.  [-  2''. 2  :  yel.  bl. 

0*  Rd.  R.  .  . 

288 

Comp.  1 1  mag. ; 

[ — C".2  :  o".o. 

B.  i  W.  R.  . 

289 

Comp.  =  lo-i  I  mag. : 

A.  B.  N.  G6.4.2.1 

290 

A.  IP  W.  Rd. 

291 

Groom.  944  —  Am.  Eph. 

A.  IP  G5-3.2  i  W.  0»  . 

292 

r  Var.  2  to  2.7;  per.  irr. 

A.E.C.B. 

293 

4  Comp.=:7mag.:C)*.o-4-53'' 

1  Burnham,  1878.  . 

A.  E.  C.  B.  N.  ‘ 

294 

IP  Rd.  R . 

933 

B.  G*  R . 

295 

[H-o«.3:-|  3''6yel.purp, 

IP  R.  .  .  . 

296 

/-  —  6-7  mag. : 

B.  G  Bk.  R.  .  .  . 

297 

f  1st  5)e  —  o*.6  S".$  : 

\2d  4c-o‘.j:+iS".7 

B.  W.  Bk . 

298 

2d  5ic  -f  o*.45  :  —  4''  W. 

B.  G«-2  R . 

299 

=  8;^  mag. : 

A.  E.  C.  B.  N.  n<-'»  2 »  . 

309 

[-i-o».4S:— 9". 

B.  N.  CP-<  W.  0.  Rd.  . 

301 

B.  CA3  »  W.  Rd.  . 

939 

f  s.  " 

I  2d  j(:  8  mag. +0.9+  1.3 

B.  3.2  G*  Bk.  R.  . 

302 

1  3d  *  7  mag.+3.44-20.3 

[  wh.  bl.  red. 

C.  H2  G^^-3.2.i  , 

303 

■:^  =  5'A  "'ag-: 

A.  E.  C.  N.  H3-2  (>4  3.8 

304 

[+o*.2:— 3-". 

B.  IP3.2  gaai  r.  . 

305 

A.  N.  ^v. 

944 

[fi  and  /I* ;  yel.  garnet. 
[— 14.2,  — P  34'^,  large 

B.  HUP  “  ^  2.1  R  ,  . 

306 

1  Brad.  836  —  7  mag. : 

Gft  '»*3  Rd . 

307 

I.alande  10769. 

B.  IP-2  G3  R.  .  .  . 

308 

A.  E.  B.  H3  G«  ^  3.2  w. 

309 

A.  B.  lP  3.2G6-4Bk.  . 

310 

[+<■•74: +  29'^6. 

A.  B.  N.  H'^-3-2  G*  4.3.21 

949 

V'-  =  4“S  niag.; 

A.  Qi  M . 

31 1 

H*  Bk.  Rd.  R.  .  . 

312 

B.  G^-3  R . 

313 

H4.2  G*-^3.2.1  Ql  M.  . 

314 

S.  Ex.  29 - 52 
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No. 

Star. 

Mag. 

Riglit  Ascen., 
1885.0. 

Annual 

\’ar. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  d 

h.  m.  s. 

s. 

0 

/ 

// 

// 

315 

(i 

Orionis  . 

Var. 

5  48  56.  8 

+3-  247 

4- 

7 

23 

04 

-f 

0. 97 

I.  01 

3*6 

AurigrU  . 

4.5 

50  03-  5 

4-  937 

+  54 

16 

27 

0.  77 

*73 

317 

Auriga?  . 

2 

Si  OS- 6 

4.406 

f  44  56 

03 

0-75 

1.4* 

3>8 

V 

Leporis  . 

4-3 

SI  10. 0 

2.  730 

— 

14 

II 

23 

o.  93 

*.03 

3*9 

(f 

Aurigru  . 

3 

51  52.7 

4.091 

4-  37 

12 

10 

0.  60 

1.25 

320 

y 

Columba: 

4-5 

S3  27-7 

+2. 127 

— 

35 

17 

5* 

+  0-53 

*.23 

321 

B.  A.  C.  1920  . 

6-5 

5  53  36-  9 

+2. 85s 

— 

9  34 

02 

0. 49 

1. 01 

960 

35 

Draco.,  S.  P. . 

5 

*7 

55  24. 3 

—2.695 

^-103  01 

22 

0.  24 

4-  38 

322 

Orionis  . 

5 

S  56  03. 4 

+3-  30« 

4- 

9  38 

44 

0.  28 

1. 01 

323 

X* 

Orionis . 

5 

57  05. 4 

3-562 

+ 

20 

08 

22 

0.23 

1. 06 

324 

1 

Geminorum 

5-4 

57  07-  8 

+3-  647 

4- 

23 

16 

06 

0.15 

1. 04 

325 

B.  A.  C.  1946  . 

5-6 

58  37-  7 

2.419 

— 

26 

*7 

02 

0.  27 

I.  12 

326 

66 

Orionis  . 

6 

S  58  53-  8 

3.168 

4- 

4  09 

5* 

+  0. 12 

1. 00 

327 

V 

Orionis  . 

5-^ 

6 

01  00.4 

3.427 

4- 

14  46 

52 

— 

0. 08 

1.03 

328 

36 

Camelop.  .  . 

6-S 

01  16. 7 

6. 030 

4- 

65  44 

21 

0. 14 

2.  43 

329 

Gr.  1004  .  . 

6-7 

01  24.4 

+26.  817 

+ 

86  45 

45 

— 

0.  20 

17.71 

330 

B.  A.  C.  1974  . 

6 

03  02.0 

2.  809 

— 

II 

07 

45 

0.  26 

1.02 

33* 

e 

Columba 

5 

03  35- « 

2. 058 

— 

37 

14 

13 

0.  28 

I.  26 

332 

Orionis  . 

5"^ 

05  24.1 

3.416 

+ 

14  14 

02 

0.51 

*.03 

333  1 

22 

Camelop. .  . 

5-4 

06  09.  6 

6.618 

4- 

69 

21 

29 

0.  66 

2.  84 

334 

V 

Geminorum 

3-4 

6  07  56.  2 

+3-  623 

4- 

22 

32 

20 

— 

0.  71 

1.08 

970 

3 

Urs-Bfin.,  S.  P. 

4-5 

18 

09  24.9 

—19-  43S 

+ 

93 

23 

22 

0.  85 

16.  91 

335 

2 

I.yncis  . 

4-5 

6 

09  28.6 

+S-30O 

4- 

59 

03 

03 

0.  77 

*94 

336  ‘ 

Orionis  . 

5-6 

09  59.2 

3-  370 

4- 

12 

18 

12 

0.  68 

1.02 

337  - 

B.A,C.2021  . 

5-6 

11  II.  9 

4.009 

4- 

35 

15 

04 

1.07 

I.  22 

338 

Jk 

Columba 

4-5 

6 

12  27.  7 

-t-2. 140 

— 

35 

06 

18 

— 

I.  12 

I.  22 

974 

36 

Draco.,  S.  P.  . 

6 

18 

13  14.0 

—0.853 

+108 

43 

25 

1.98 

2.31 

339 

7 

Monocerotis . 

6 

6 

14  10.6 

+2. 894 

— 

7 

46 

32 

I.  22 

1. 01 

340 

C 

Canis  Maj.  . 

3-2 

15  54.0 

2.304 

— 

30 

00 

47 

*.37 

I.  16 

341 

Geminorum. 

3 

16  00.  2 

3-632 

4- 

22 

34 

*7 

1.51 

1.08 

342 

V;‘ 

Aurigae  . 

5-6 

16  02.  5 

+4-  627 

-f  49 

20 

51 

— 

*.39 

*.53 

343 

/? 

Canis  Maj.  . 

3-2 

17  38.2 

2.  641 

_ 

*7 

54 

00 

1.56 

*.05 

344 

8 

Monocerotis 

5-4 

17  40.5 

3.  *80 

+ 

4 

39 

01 

*53 

1. 00 

345 

6 

Lyncis  . 

6 

20  47. 8 

5.225 

+  58 

14 

42 

2. 18 

1. 90 

346 

a 

Argfts  . 

1 

6 

21  24.0 

*•330 

52 

37 

59 

1.86 

1.6s 
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Authorities . 

No. 

Notes. 

A.E.C.B.  N.H^3-2-*  . 

315 

Mag.  I  to  1.4:  per.  irr. 

B.  W.  Rd.  R.  . 

316 

A.  C.  B. 

317 

B.  G*-»  W.  Bk.  R. 

318 

A.  C.  B.  G*^^*-*  . 

319 

G2.1  H^a.3  Qi  w.  M.  . 

320 

6-5  mag.  Melbourne. 

G^  R . 

321 

*  mag. : 

B.  H<-»-»G<>-<  ’-'Rd.  R. 

960 

[-3*.8:-f  lo/  24". 

H^G^W.R..  .  . 

322 

N.  H*  G®-3-»  W.  R.  . 

323 

N.H3G«-^-3-i  .  .  . 

324 

H^«W.R.  .  .  . 

325 

B.G^Rd.R.  .  .  . 

326 

A.  E.  C.  B.  N.  H^-3-*** . 

327 

B.H^R.Rd.  .  .  . 

328 

G4.3.2.1  w.Rd.  .  . 

329 

Bk.  R . 

330 

Bk.  =  4  Monocerotis. 

01  .... 

331 

H2  G^*K . 

332 

A.  B.  N.  G6.3.1  . 

333 

Groom,  iioo. 

A.  E.  C.  B.  N.  . 

334 

A.E.C.B.H^-» 

970 

B.  G^»  Rd.  R  .  .  . 

335 

*  G^  R . 

336 

G»-*  W.  R . 

337 

Brad.  918. 

H3-2  G^-^*  W.  .  .  . 

338 

B.  H3  G^*  **  ‘  R.  Rd.  . 

974 

CPR . . 

339 

G4.3.*  w.  0»  R.  .  . 

340 

f  [+S*-3  +  «>"o- 

A.  C.  B.  N.  H32.*  G’^‘ 

341 

“{  Comp.  =  1 1  mag. : 

1  object.) 

1 

A.B.’H3-*-»  Bk.Rd.  . 

342 

C.  B.  G*^^  *-®  *  . 

343 

B.G^W.R.  .  .  . 

344 

G^^Rd.R.  .  .  . 

345 

A.  E.  C.  N.  O'  M. .  . 

:  1 

346 

:  1 

1 
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No. 

Star. 

Ma-. 

Right  Asceii., 
1885.0. 

Annual 

Var. 

Declination, 

1S85.0. 

Annual 

Var. 

Sec.  6 

h.  m.  s. 

s. 

0  /  // 

// 

347 

V  Geminorum 

5-4 

6  22  08.  I 

+  3-  5(^3 

-{-  20  17  01 

—  I.  96 

1. 07 

34S 

10  Monocerotis 

5 

6  22  16.  8 

-f  2.  962 

—  4  41  32 

I.  92 

1. 00 

983 

<p  Draco.,  S.  P.  . 

4-5 

18  22  24.4 

—  0. 853 

+108  43  25 

I.  98 

3- 12 

985 

X  Draco.,  S.  P.  . 

4-5 

18  23  07.  6 

—  1.070 

+107 19  03 

I.  64 

3-  36 

349 

B.A.C.210()  . 

4-5 

6  23  54-4 

-f-  2.  222 

—  32  30  26 

2.  01 

I.  19 

350 

23  Camelop.  .  . 

5-^ 

26  35.  I 

^-Io.4^5 

+  79  41  06 

—  2.98 

5.59 

35* 

1 3  Monocfrotis . 

5-4 

26  41.  2 

3.  246 

+  7  24  58 

2.  35 

I.  01 

352 

8  Lyncis  . 

6 

27  10.  7 

5-495 

+  61  34  50 

2.  63 

2.  10 

353 

C.  2147  . 

5-6 

28  20.  8 

2.245 

—  3«  56  32 

2.58 

I.  18 

354 

Canis  Maj.  . 

5 

30  14.2 

2.515 

—  22  52  28 

2.  60 

I.  09 

355 

51  Aurigae  . 

6.7 

30  41.4 

+  4. 161 

+  39  29  27 

—  2.  76 

1.30 

356 

y  Geminorum. 

2-3 

31  04. 1 

3- 467 

+  16  29  43 

2.  74 

1.04 

357 

Canis  Afaj.  . 

6 

32  50. 1 

2.643 

—  18  08  19 

2.  82 

1.05 

358 

1 5  Monocerotis 

4 

34  38-  7 

3.305 

-}-  10  10  04 

3.01 

1.02 

359 

55  Auriga  .  .  . 

5 

6  34  42. 8 

4-  373 

+  44  40  40 

3.06 

I. 41 

993 

Or.  2655.  S.  P. 

6 

18  3S  18. 1 

-  2.855 

+102  32  37 

-  3.07 

4.  61 

994 

Or.  2640.  S.  P. 

6 

18  35  5*-5 

-f  o.  *87 

+  >»4  36  52 

3- >5 

2.  42 

360 

f  Geminorum. 

3-4 

6  36  51.4 

3.694 

+  25  14  38 

3.21 

I.  11 

361 

^  Aurigae  (56) 

^5 

38  26.9 

4.  330 

+  43  41  26 

3-  21 

1.38 

362 

^  Geminorum. 

4-3 

38  so.  1 

3.  370 

-j-  13  01  06 

3.58 

I.  02 

363 

a  Canis  Maj.  . 

I 

40  04.  8 

2.  644 

—  33  33 

—  4-70 

1.04 

364 

43  Camelop.  .  . 

5 

41  18.0 

6.  503 

4-  69  01  12 

3-  54 

2.  79 

365 

18  Monocerotis 

4 

41  51-9 

3.129 

+  2  32  13 

3.64 

I.  00 

366 

58  Aurigae  . 

5 

42  38.0 

4.  247 

+  41  54  55 

3.84 

1.35 

367 

24  Camelop.  .  . 

5-4 

43  16.8 

8.  841 

-f  77  07  16 

3-  75 

4.  49 

3^)8 

0  Geminorum. 

3-4 

45  *2.5 

+  3.960 

+  34  05  55 

—  3*98 

I.  21 

369 

51  Cephei.  .  . 

5 

46  15.6 

30. 016 

-f-  87  13  26 

4.  06 

20.  65 

370 

B.  A.  C.  2252  . 

5 

46  4**3 

2. 180 

—  34  13  54 

4.  02 

1.  21 

371 

15  Lyncis  . 

5 

47  *9-0 

5.214 

+  58  36  34 

4.  26 

1.  92 

372 

e  Geminorum 

5 

48  09.3 

3-  385 

-f  *3  *9  23 

4.24 

1.02 

373 

0  Canis  Maj.  . 

4-5 

48  50. 1 

+  2.  787 

—  II  53  42 

—  4.27 

1.02 

374 

Canis  Afaj. . 

5-4 

49  21.7 

+  2-490 

—  24  02  28 

4.  28 

1.  10 

375 

^  Mensoe  . 

6-5 

6  49  35-  8 

—  4. 893 

—  80  41  26 

4*  23 

6. 18 

1006 

50  Draco.,  S.  P.  . 

5-6 

18  50  04.  6 

—  1.906 

-I-104  42  08 

4.42 

3.94 

>  37f> 

1 

1  Canis  Afaj.  . 

5-4 

6  51  00.  6 

+  2.674 

—  16  54  22 

4. 42 

1.05 
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Authorities. 

No. 

Notes. 

A.  N.  «  W. 

347 

B.  R . 

348 

B.  H«  G»-»  Rd.  R. .  . 

983 

A.  B.  G^<-3  ..  . 

98s 

[Piaz.  VI,  136. 

H4.2  W.  .  .  . 

349 

H»  =  XCanisMaj. 

[Piaz.  VI,  75. 

B.  H''-’  W.  Rd.  . 

350 

Groom.  1159. 

G^  R.  ... 

351 

B.  G»^'  Rd.  R.  .  .  . 

352 

H<*  G®-«  .... 

353 

Piaz.  VI,  164. 

B.  Bk.  R . 

354 

B.  G*-^  W.  Bk.  R.  .  . 

355 

A.E.C.N.H3G®.  . 

356 

G^  R . 

357 

B.  G3  R . 

358 

G^  W.  Bk.  R.  . 

359 

H*  =  ^  Aurigae. 

B.  n*  G*  W.  Rd.  .  . 

993 

B.  Rd . 

994 

A.  B.  N.  H3.«  *  W. . 

360 

A.  B.  G*-^  W.  Rd.  R.  . 

361 

Comp.  10  mag. :  lo". 

E.  B.  H*  W.  . 

362 

A.  E.  C.  B.  N.  . 

363 

B.  Gi  Bk.  Rd.  R.  .  . 

364 

B.  G*R.  .•  .  .  . 

365 

*  G«-»  Rd.  R.  .  . 

366 

H  =  Aurigce. 

B.  H3  G*  W.  Rd.  .  . 

367 

A.  C.  B.  «  G^^K  . 

368 

5  mag.,  B.  A.  C. 

A.  E.  C.  B.  G.  . 

369 

H3W.O*  .  .  .  . 

370 

B.  G«-^  Rd.  R.  . 

371 

G*-3-*Rd.R.  .  .  . 

372 

Double,  — 8  mags. :  6*^.2. 

E.  B.  H3  G»-^3-*  W.  . 

373 

H4.a  G3-*  W.  R.  .  . 

374 

A.  0»  M . 

375 

A.  G®-^»  W.  Rd. 

1006 

H8G6-4.3.2R.  .  .  . 

376 

_ 1 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  6 

h.  m.  s. 

3. 

0  /  // 

// 

1009 

Rad.  4208,  S.P. 

6-7 

18  52  26.  3 

-18.550 

+  93  26  19 

-  4.55 

16.  67 

377 

f  Canis  Maj.  . 

1-2 

6  54  06.  4 

r  2.358 

—  28  48  59 

4.  70 

I.  14 

1013 

V  Draco.,  S.  P.  . 

5-6 

18  55  48.  2 

—  0.  716 

-|-io8  51  24 

4. 87 

3' 09 

378 

Piazzi  VI  (305). 

6  56  II.  9 

+  3-280 

T  29  31  46 

5-57 

I.  15 

379 

Ciemi norum. 

4 

57  17-3 

3-  563 

-f  20  44  16 

4.98 

1.07 

380 

y  Canis  Maj.  . 

4-5 

6  58  33-  4 

+  2.717 

—  >5  27  S« 

—  5.08 

1. 04 

381 

45  Grminorum. 

6 

7  o«  46.  3 

3-444 

4-  16  06  48 

5.45 

1.04 

382 

6  Canis  Maj.  . 

2 

03  42. 9 

2.438 

—  26  12  41 

5-49 

I.  11 

383 

63  Aurigae  . 

5 

03  44.7 

4.  137 

+  39  30  25 

5-44 

1.30 

384 

22  Monocerotis . 

4-5 

05  59.5 

3.  066 

—  0  18  12 

5.71 

1. 00 

38s 

25  Camelop.  .  • 

5-4 

7  06  49. 9 

+  «3-03o 

+  82  37  46 

-  5.78 

7.78 

386 

B.  A.  C.  2373  . 

6 

08  18.  5 

+  3- 149 

+  3  *8  28 

5.88 

1. 00 

387 

j.*  Volantis 

5-4 

09  43-  3 

-  0.484 

—  70  18  42 

5.189 

2.  97 

388 

64  Aurigae  . 

^5 

10  02.  3 

4.  184 

-j-  41  05  10 

5.97 

*•33 

389 

X  Geminorum. 

4-3 

7  II  29. I 

■3.452 

1 6  44  48 

6.  21* 

1. 04 

1026 

6  Draco.,  S.  P.  . 

3 

19  12  34.  2 

+  0.031 

^112  32  28 

—  6.  3J 

2.  61 

390 

rr  Argils  . 

2-3 

7  13  04  - 9 

2.  119 

-  36  S3  30 

6.  25 

1.25 

391 

d  Geminorum . 

3-4 

»3  153 

3.  588 

t-  22  II  35 

6.  32 

1. 08 

392 

19  Lyncis  (foil.)  . 

5-6 

13  28.8 

4.915 

+  55  29  48 

6.  33 

*•77  . 

393 

66  Aurii^fe  . 

5 

7  16  10.6 

f-  4.  166 

+  40  S3  32 

6.  57 

*•33 

1030 

r  Draco.,  S.  P.  . 

4-5 

19  17  45.6 

-  I.  II4 

[106  51  30 

-  6.78 

3.  45 

394 

L  Geminorum . 

4 

7  18  35.  I 

1-  3-737 

28  01  32 

6.  83 

*•*3 

395 

P.  vn.  67  .  . 

5-6 

18  54.  5 

6-  303 

-f-  68  41  54 

6.81 

2.  75 

396 

7j  Canis  Maj.  . 

3-2 

19  32.8 

2.  37« 

-  29  03  45 

6.74 

*.  14 

397 

ft  Canis  Min.  . 

3 

20  54.  8 

3.  256 

4-  8  31  12 

6.99 

1. 01 

398 

p  Geminorum. 

5 

7  21  42.8 

h  3.866 

4-  3?  0^  42 

-  6.81 

1. 18 

399 

6  Canis  Min. . 

5 

23  23.  7 

3-344 

+  12  14  37 

7. 14 

1. 02 

400 

B.  A.  C.  2478  . 

5 

24  38.8 

2-317 

-  31  *3  13 

7.29 

I.  *7 

401 

a*  Geminorum. 

2-1 

7  27  «5- 7 

3-839 

f-  32  08  23 

7-54 

1. 18 

1039 

Gr.  2900,  S.  P. 

6-7 

19  28  37.8 

—  3.512 

l-ioo  37  43 

7.56 

5-42 

402 

V  Geminorum 

4-5 

7  28  so.  3 

+  3-705 

4-  27  09  00 

--  7.  70 

I.  12 

403 

Puppis  . 

4-5 

29  27. I 

3-  S4I 

—  23  13  28 

7.  74 

I.  C9 

404 

25  Monocerotis 

5-6 

31  33- S 

2.  981 

—  3  50  19 

7.  76 

1. 00 

405 

0  Geminorum. 

5-6 

31  39- S 

3-  930 

■f  34  50  46 

8.  II 

I.  22 

406 

24  Lyncis  . 

5 

7  33  16.4 

5. 109 

Cfl 

00 

cn 

00 

% 

7.98 

1.94 
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Authorities. 

No. 

Notes. 

1 

W.  Rd . 

1009 

A.E.C.B.N.H^3.a-i  . 

377 

B.  W.  »  M.  . 

1013 

C.  O'  R . 

378 

■A  =  var.  :N-fC.^C- 
1st  comp.  8-9  mag. 

A.  C.  B.  N.  .  . 

379 

■ 

—  o«.8^  I'  32". 

2d  comp.  13  mag. 

.  +4'.6  +  5"-6. 

E.  C.  B.  H^3.s.i 

380 

N.  R.  .  . 

381 

A.  C.  B.  N.  G»-‘ 

382 

A.  B.  ID’-"  G»-«  Rd.  . 

383 

G3  W.  R. .  .  . 

384 

A.  H3-1  >  W.  Rd. 

385 

386 

Piaz.  VII,  29. 

A.  O*  M . 

OJ 

00 

■Vl 

Var.Am.  Eph.  >*  -6^ 

B.  Gi  Rd.  R.  .  . 

388 

[— 2'-3  +  t>".3- 

B.  N.H^-3-*G6-^3-*-»  W. 

389 

AiC.  B.N.H^3-8G^i. 

1026 

Qi  M . 

390 

o".2:  — 6".6. 

A.E.C.  B.N.ID»-“  G. 

39* 

Comp.  — 9  '/^  ma^. 

B.  G*-^  Rd.  R. .  .  . 

392 

f  Pr.  7>^mng.  i«.2:4-9" 

\  fol.8mag.4  i«.2-|-3'34''. 

11^’  G.  Rd.  R.  .  . 

393 

A.B.N.H<-3Gfi^<-3-2W. 

1030 

B.N.I1^3G«^^‘^»W.Oi 

394 

A.B.N.H^-3G^<-2^iW. 

395 

Groom.  1308. 

*  W.M.Qi  . 

396 

///—Piaz.  VI 1 103  ^7  mag.: 

A.  E.  C.  B.  G*-<  * 

397 

[— «3*«  +  56".3- 

B.  Hl-2  G^^-a-i  W.  Bk. 

398 

H+.9  W.  R. .  .  . 

399 

400 

[— o*.42 :  —  2''.3  G'. 

A.  E.  C.  B.  N.  . 

401 

a»  =  3  mag.: 

B.  G»  Rd.  .  . 

1039 

N.  W.  0»  Rd.  . 

402 

G’  R . 

403 

;/«  =  6  mag. :  -|-  0^.6 :  -j-  2". 

B.  G^  R . 

404 

114.2  G5.4  w.  R.  .  . 

405 

B.  G'  Rd.  R.  .  .  . 

406 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

.\niuial 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  (5 

407 

a  Canis  Min.  . 

■ 

h.  m.  s. 

7  33 16.9 

s. 

I  3-  144 

0  /  // 

-i-  5  3*  08 

// 

-  8.98 

I.  01 

408 

y  Moiiocerotis 

4-5 

35  45-  2 

2.  866 

—  9  17  01 

8.  16 

1.  02 

409 

K  Geminoriim . 

4-3 

37  30-  3 

3. 629 

4  24  40  22 

8.  32 

I.  10 

410 

Geminorum . 

1-2 

7  38  >6.  7 

H  3-  ^80 

-f  28  18  II 

8.40 

I.  14 

1048 

X  Ur8.Mln.,S.P. 

6-7 

•9  38  56-  5 

—63. 646  j-t-  91 02  38 

1 

8.  41 

54.90 

41 1 

T  Geminorum. 

6 

0 

0 

+  3- 879 

+  33  41  49 

-  8.48 

I.  20 

412 

4  Puppis  . 

5 

40  39.  2 

2.  764 

~  *4  *7  05 

8.  54 

1.03 

413 

B.  A.  C.  2320 

(>-7 

41  02.0 

70.  no 

-1-  88  58  17 

8.  54 

55-7* 

414 

0  Puppis  . 

4-5 

43  ‘8-4 

2-495 

-  25  39  07 

8.69 

I.  II 

41S 

f  Argils  .  .  . 

4-3 

44  27- 5 

2.524 

—  24  34  *9 

8.81 

1. 10 

416 

26  Lyncis  . 

6 

7  46  20.  2 

+  4-390 

+  47  5*  41 

—  8.  98 

*•49 

417 

Groom.  1374. 

6-5 

46  24.5 

7-  293 

-f  74  «3  *5 

9. 01 

3-68 

41S 

9  ArgHs  . 

5 

46  26.  8 

.  2. 778 

--  13  35  38 

9-  35 

1.03 

419 

0  Geminonim . 

5 

46  27. 5 

3.681 

+  27  03  45 

9. 01 

I.  12 

420 

B.  A.  C.  2629  . 

5 

7  47  58. 1 

2.  237 

—  34  25  02 

8.  78 

I.  21 

1058 

r  Draco.,  S.  P.  . 

4 

19  48  33-  « 

—  o-  *77 

-}-iio  01  30 

-  9-  *9 

2.  92 

421 

156  Camelop.  .  . 

(>-5 

7  49  i6.  5 

+15. 167 

+  84  23  12 

9.  22 

10.  22 

422 

I  Cancri  . 

(>-5 

50  27.  7 

3-4*2 

4-  16  05  48 

9-  34 

I.  04 

423 

53  Camelop.  . 

6 

51  52.8 

5.  172 

4-  60  38  14 

9.  42 

2.  04 

424 

14  Canis  Min.  . 

6 

52  23.0 

3.  ”8 

+  2  31  36 

9.44 

I.  00 

425 

X  Argils  .  .  . 

4 

7  53  51- 2 

+  «-S30 

—  52  40  28 

-  9-54 

1.65 

426 

Cancri  . 

6 

S3  58.4 

3-638 

+  25  42  24 

9.  56 

I.  II 

427 

6  Cancri  . 

5 

56  27-  3 

3-695 

4-  28  06  56 

9.  81 

*•*3 

428 

/X*  Cancri  . 

6 

59  29.  4 

3.  562 

+  22  57  46 

10.  01 

1.09 

429 

^  Arga^  . 

2-3 

59  32.  6 

2.  108 

—  39  40  46 

9.  94 

1.30 

430 

27  I.yncis  . 

5-4 

7  59  48. 1 

+  4-  537 

+  5«  50  13 

—10. 00 

I.  62 

431 

fp  Cancri  . 

^5 

8  00  59.  8 

3-  539 

+  21  54  53 

10.  18 

1.08 

432 

3  Ura.  Maj.  .  . 

6 

01  21.5 

6.054 

+  68  48  39 

*0.  13  j 

2.  77 

433 

15  AigHs  (x)  .  . 

3  1 

02  38.8 

2-  554 

—  23  58  25 

10.  12 

1.09 

434 

Cancri  . 

5-6 

03  3*  5 

3.  622 

+  25  51  19 

10.  66 

I.  II 

435 

16  Puppis  . 

5 

8  03  53.  7 

-f  2.683 

1—  «8  54  33 

— 10.  29 

1.06 

436 

Groom  1408. 

5 

05  04. I 

7.706 

-f  76  06  21 

10. 41 

4.  16 

437 

Cancri  . 

5-4 

05  37. 0 

3-  447 

1+  17  59  35 

10.  58 

1.06  i 

438 

y  ArgHs  . 

2-3 

05  59.  0 

1. 852 

—  49  59  52 

*0.  45 

.-47  i 

439 

20  Puppis  . 

5 

8  08  02.  9 

2. 758 

-  >5  26  35 

10.  64  j 

1 

*.04  1 

Digitized  by 


Google 


XJNITED  STATES  COAST  AND  GEODETIC  SUEVEY, 


FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 


Authorities. 

No. 

Notes. 

A>E.  C.B.N.H^aG*^^ 

407 

G»  R.  ... 

408 

B.  w.  0*.  Rd. 

409 

A>  E.  C.  B.  N.  . 

410 

A.E.C.B.H‘«>G<>-< 

1048 

B.  N.  H»->  W.  . 

41 1 

G<  W.  R.  .  . 

412 

[Groom.  1119: 

C.  G»-«  W.  Rd. . 

413 

JH<=:4Uis.  Min. 
(6mag.=G«=755. 

H^W.R.  .  .  . 

414 

[— I5*-4J— 3'  16". 

E.  C.  G»-<-*-»-'  W. 

415 

Brad.  ii30=6)iinag.: 

A.B.G*Bk.Rd.  R.  . 

416 

A.B.H«-*G«*^*-»  W. 

417 

C.  G»W.  R.  .  .  . 

418 

0=6  mag.. 

A.  N.  H«-*  W. . 

419 

H*G»W.0‘  .  .  . 

420 

[ — o».02 :  +  2''.6 :  yel.  bl. 

• 

A.B.N.H«G^^>  . 

1058 

Pr.:i|s  =  9.5  mag.: 

G»  W.  Rd.  .  . 

421 

Groom.  1359. 

N.  H*  G»-^*-i  W.  R.  . 

422 

B.  G»-<  W.  Rd.  R.  . 

423 

H*  G>  R . 

424 

0»  M . 

425 

A.  N.  H«  G»-»  R.  .  . 

426 

E.C.  B.  N.H»-iG»-»  . 

427 

Hi  +  B = K  Geminorum. 

N.  H«  G*-^' W.  R.  . 

428 

H»CM  M . 

429 

B.  G*-‘  Bk.  Rd.  R.  . 

430 

N.  H*  W.  R. .  . 

431 

A.N.H^G»-«W.  . 

432 

G*  +  Rd.  =  55  Camelop. 

A.  E.  C.  B.  N.  . 

433 

f  C  =p  Argfts=3-4  mag. : 
\  i  Navis =H*. 

N.  G»-^»-*  W.  0»  R.  . 

434 

H«  G>  CM  R.  .  .  . 

435 

[— 2»45«.6:— 34''6 

B.H^G^^Rd.R. .  . 

436 

Gr.  1403  =  5  mag. 

A.N.  W. 

437 

(double)  =  6  mag. 

C.  01  M . 

438 

B.  A.  C.  2754=5  mag. 

B.H«G»OiR.  .  . 

439 

[— 2«.77— 32".o 
[3d  *  8  mag. 

a.  P.x.  29— 

-63 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  6 

h.  m.  s. 

s. 

0  /  // 

// 

440 

Cancri  .  .  . 

4-3 

8  10  16.7 

+  3-  *58 

+ 

9  32  21 

—10.  84 

1. 01 

1075 

er.3402S.P. . 

Var. 

20  II  50.8 

—49.  281 

-f  91  13  08 

10.91 

47.08 

1077 

K 

CeplL(pT.)S.P. 

4-5 

20  12  44. 6 

-  1.916 

-f  102  38  09 

10. 98 

4*57 

441 

X 

Cancri  . 

6-5 

8  13  04.7 

+  3-655 

+ 

27  35  21 

11.38 

1*13 

442 

Puppis  .  .  . 

5 

14  15- > 

2.  241 

— 

36  18  14 

11.03 

1.24 

443 

3* 

Lyncis  .  .  , 

5 

8  14  57-  7 

+  4->3« 

43  33  21 

—II.  24 

1*43 

444 

Cancri  . 

6-5 

16  46.  7 

3-  442 

+ 

18  42  02 

11.30 

1.06 

445 

w 

Puppii  ,  .  . 

5 

16  51.4 

2.365 

— 

32  41  21 

“37 

1. 19 

446 

B.  A.  C.  2825  . 

4-3 

>9  54-  9 

3. 001 

— 

3  3»  56 

11.49 

1. 00 

447 

e 

ArgHs  .  .  . 

2 

20  09.  2 

1.232 

— 

59  08  22 

11.48 

**95 

448 

0 

Urs.Maj.  .  . 

3-4 

8  20  42. 1 

+  5-035 

+ 

61  06  03 

—II.  70 

2.07 

449 

Groom.  1418  . 

6 

21  14.5 

16. 807 

+ 

85  27  *9 

II.  59 

12.63 

450 

29 

Cancri  . 

6 

22  12.2 

3-353 

14  35  26 

11.69 

1.03 

451 

B.  A.  C.  2846  . 

6-7 

23  00.9 

+  2-55« 

— 

*5  45 

11.67 

1. 12 

452 

e 

Chamaeleon. 

5-4 

■ 

24  04.9 

—  1.698 

— 

77  06  47 

11.78 

3-48 

453 

e 

Cancri  ,  .  . 

6-5 

8  25  02. 3 

+  3*428 

+ 

18  28  56 

-“•93 

1.05 

454 

Groom.  1450  . 

^7 

25  26.3 

3*  9” 

+ 

38  24  35 

12.09 

1.28 

455 

n 

Cancri  .  .  . 

6 

26  03. 5 

3*479 

+ 

20  49  SI 

11.99 

1.07 

456 

QTOOin.1446. 

6 

26  43. 8 

6. 814 

+ 

74  05  17 

11.95 

3*  65 

457 

B.  A.  C.  2887  . 

5-6 

8  29  46. 7 

+  4-  5>6 

+ 

53  48  03 

12.  23 

1.69 

1090 

Or.  3241,  a  P. 

6-7 

20  30  29.8 

—  0. 217 

+107  SI  29 

—12.  23 

3*  23 

458 

Groom.  1460 

6 

30  46.0 

+  4-47* 

-f  53  06  49 

12.  28 

1.66 

459 

6 

Hydrae  . 

4-5 

8  31  34  0 

3. 181 

+ 

6  06  14 

12. 30 

1. 01 

460 

a 

Hydr®  .  .  . 

5 

8  32  44.9 

+  3- 147 

+ 

3  44  39 

12.42 

1. 00 

1092 

73 

l>raoo.  S.  P.  . 

5-6 

20  33  00. 9 

—  0. 725 

-1-105  26  23 

12.40 

3*  76 

461 

6 

Hydra  .  . 

6-5 

8  34  34-6 

+  *.843 

— 

12  04  10 

—12. 54 

1.02 

1097 

75 

Draco.  S.  P.  . 

5-6 

20  35  24.4 

—  3-  514 

+ 

98  58  19 

12.57 

6. 41 

1099 

74 

Draco.  S.  P.  . 

6-7 

20  36  02. 5 

—  3-a44 

+ 

99  >8  43 

12. 85 

6.18 

462 

y 

Cancri  .  .  . 

4-5 

00 

00 

+  3-481 

+ 

21  52  53 

12.  71 

1.08 

463 

6 

Cancri  .  .  . 

4 

38  08.9 

3-4>7 

+ 

18  34  34 

13*00 

1.05 

464 

• 

Groom.  1463  . 

6 

8  38  34.2 

-f  9-196 

-h 

80  27  26 

—12.80 

6.03 

465 

a 

MaU.  .  .  . 

4 

38  58. 5 

2.412 

— 

32  46  22 

12.  74 

1. 19 

466 

i 

Cancri  .  .  . 

4 

39  44-2 

3-644 

+ 

29  10  47 

12. 90 

1. 14 

467 

e 

Hydrae  .  .  . 

3-* 

40  41.2 

3. 182 

+ 

6  50  24 

12.99 

1. 01 

468 

6 

AfsiU  .  .  . 

3-2 

8  41  31.8 

1.660 

— 

54  17  16 

*3*09 

1. 71 
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Authorities. 

No. 

A.E.C.B.H^wG*^<A* 

440 

G*^«W.  Rd.  .  .  . 

1075 

A.  B.  N.  . 

1077 

N.  H«  Ql  R.  . 

441 

H*  0‘  M . 

442 

B.  G^iW.Rd.R..  . 

443 

N.G*^4.a*.iw.O»R.  . 

444 

H^*G»W.O».  .  . 

44S 

A.  B.  H«  W.  R.  .  . 

446 

CM  M . 

1 

447 

B.  G*-<-*-»  W.  . 

448 

H»  G»-^«  W.  Rd.  R.  . 

449 

N.  W.  Rd.  R. . 

450 

H^*W.  M.  .  .  . 

451 

A.O»M.  .  .  .  . 

452 

N.  H»  G*-^*-»-»  W.  01 . 

4S3 

B.  G»  W.  Rd.  .  .  . 

4S4 

A.  E.  C.  B.  G. 

4SS 

B.  G»  Rd.  .  .  . 

456 

Gi  Rd.  R.  .  . 

457 

A.  N.  H<-»  G«*«  W.  . 

1090 

B.  W.  Rd.  R.  .  .  . 

458 

C.  H^*G»-i  W.Oi  . 

459 

A.  H»G»R.  .  .  . 

460 

B.  G»-<-8*i  W.  .  . 

1092 

H«g^»-iR.  .  .  . 

461 

G»-<-^i  Bk.  Rd.  R. ;  . 

1097 

H8.1  G**<-«  Rd.  R. .  . 

1099 

A.E.N.H^*G»-<-8-«-i  . 

462 

E.  B.  N.  G«^4^8.»-i 

463 

Rd . 

464 

C.  .  . 

465 

B.  G**8  R . 

466 

A.  E.  C.  B.  N. 

467 

CM  M . 

468 

Mag. :  5  =  G*. 

Foil.  5(c  =8-5  mag. 

[+2*.  17:— 4".$. 


[=30  Monoc.  Am.  Eph 


[Binary  450  years 
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UNITED  STATES  COAST  AND  GEODETIC  SUBVEY. 


FIELD  CATALOGUE  OF  1*78  TIME  AND  CIRCUMPOLAR  STARS. 


No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  i 

h.  m.  8. 

s. 

0 

/  // 

// 

469 

P 

Hydra  .  .  . 

5 

8  42  20.4 

+3.  i8a 

+ 

6 

>5  43 

—13. 10 

I.OI 

470 

35  •  •  • 

6-5 

44 13-6 

4.051 

+ 

44 

09  32 

*3-  *4 

1-39 

471 

P* 

Cancri  . 

6 

45  44-8 

3- 587 

+ 

28 

46  09 

13-  52 

1. 14 

472 

a* 

Cancri  (mean)  . 

6-5 

47  >3-5 

3- 673 

+ 

3* 

00  41 

13-39 

1. 17 

473 

C 

Hydrx  .  .  . 

3-4 

8  49  19.0 

+3-  >77 

+ 

6 

22  56 

13.31 

1. 01 

1114 

76  Draoo.,  S.  P. . 

6 

20  50  50. 7 

— 4*  014 

+ 

97 

S3  44 

—13. 62 

7.28 

474 

i 

Urs.  Maj.  .  . 

3 

8  $1  19.8 

+4- >35 

+ 

48 

29  32 

13.89 

1.51 

475 

P 

TXrs.Maj.  .  . 

5 

Sa  09-8 

5-499 

+ 

68 

04  36 

13.66 

2.68 

476 

a 

Cancri  . 

4 

8  52  11.8 

+3.887 

+ 

12 

18  08 

13-  73 

1.02 

ins 

T.T.C,i879,8.P.  . 

6-5 

20  52  46.4 

—a.  535 

+ 

99 

52  47 

>3.70 

3.83 

477 

10 

Urs.  Maj.  . 

4 

8  S3  10. 2 

+3.9>4 

+ 

42 

>4  >3 

—14.03 

*-35 

478 

Groom.  1480  . 

6 

53  58. 1 

9.416 

+ 

81 

17  15 

13.80 

6.60 

479 

Groom.  1501 

6 

55  34-6 

4.440 

+ 

54 

44  10 

13.87 

1.73 

480 

K 

Urs.  Maj.  .  . 

3-4 

55  46-0 

4.II9 

+ 

47 

36  36 

14.02 

1.48 

481 

V 

Cancri  .  .  . 

6-5 

56  00.8 

3.518 

+ 

24 

54  >6 

13.93 

1. 10 

482 

B.  A.  C.  3097  . 

5 

8  S9  »*-9 

+3-  846 

+ 

38 

34  39 

—14. 19 

1.29 

483 

Un.  BXai.  .  . 

5 

9  00  15.7 

5.361 

+ 

67 

36  01 

14. 25 

2.62 

484 

K 

Cancri  .  .  . 

5 

01  31.  I 

3.856 

+ 

II 

07  49 

14.28 

1.02 

48s 

( 

Ca$uri  .  . 

5 

02  43-  8 

3.408 

+ 

22 

30  36 

*4-34 

1.08 

486 

B.  A.  C.  3121  . 

5-6 

03  00. 1 

2.638 

— 

25 

83  48 

*4-37 

1. 11 

487 

X 

Arg4s  .  .  . 

3 

9  03  45-9 

-|•2.  202 

— 

42 

58  06 

-14-  37 

*•37 

488 

e 

Mali  .  .  . 

6-5 

05  04.0 

a.  538 

— 

29 

53  50 

14.50 

*.  *5 

489 

36 

Lyncis  . 

5-6 

9  06  16.8 

+3.949 

+ 

43 

41  26 

14-62 

1.38 

1136 

77 

Draoo.  S.  P. . 

6 

21  07  45-  7 

— 1. 104 

+102 

20  25 

14.69 

4.68 

490 

d 

Hydrse  ,  .  . 

4 

9  08  22. 9 

+3.  >26 

+ 

2 

47  55 

14.96 

1. 00 

491 

38 

Lyncis  .  .  . 

4 

9  II  41.0 

+3. 750 

+ 

37 

17  20 

—>4. 98 

1. 26 

492 

p 

Argfts  .  .  . 

1-2 

11  56. 1 

0.683 

— 

69 

>4  36  1 

14.78 

2. 82 

493 

83 

Cancri  .  .  . 

6 

12  33.0 

3.313 

+ 

18 

11  31 

15.08 

1.05 

494 

i 

Argfts  .  .  . 

2 

14  00.5 

1.601 

— 

38 

47  34 

15.00 

*•93 

495 

a 

Lyncis  .  .  . 

3-4 

14  02. 8 

3.673 

+ 

34 

58  43 

13.04 

1.22 

496 

h 

Mali  .  .  . 

6-5 

9  16  24. 2 

+2.  654 

— 

25 

88  37 

—15.05 

1. 11 

497 

K 

Leonis  . 

5-^ 

17  57-4 

3.309 

+ 

26 

40  33 

15.30 

1. 12 

498 

B.  A.  C.  3207  . 

5-6 

18 13.9 

2.  606 

— 

28 

80  33 

15.25 

1. 14 

499 

K 

Arg4s  .  .  . 

3-2 

18  33-  a 

1.853 

— 

54 

31  II 

15. 26 

*•64 

500 

A 

Hydra  .  .  . 

6 

9  >9  39- 0 

3.004 

— 

4 

37  10 

15. 37 

1. 00 
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Authorities. 

Notes. 

G»  R . 

469 

H4.i  W.  Rd.  . 

470 

[huge  fi  and  ^1. 

G*  R . 

471 

p»=6X  mag.:— 14M:— 5": 

A.  B.  H«  G»-<  R.  . 

47* 

2d=6-7  mag.-f'0*.28 — 2''.3 

B.  G»  Bk.  R.  . 

473 

r  G^ :  good  test  elongated 
-j  with  3-^  ob.  80  power. 

(  divid.  with  144  power. 

B.H«  Rd. 

1114 

I 

[— o*.3:+ la".  1 

A.  E.  C.  B.  N. 

474 

Comp.  =  13  mag.: 

B.  W.  Rd.  R.  . 

175 

E.C.B.N.G*-^»-»^‘  . 

476 

A.B.N.H«-»-*G»-“‘ 

IU5 

Brad.  2749. 

B.  H*  Rd.  R.  . 

477 

G*->W.  Rd.  .  .  . 

478 

B.  Rd . 

479 

B.  G»-i  W.  Bk.  . 

480 

N.  G«^*-*  01  R.  .  . 

481 

C.  H»  G*-*  Rd.  R.  . 

482 

f  »'=9-  5  niag.+o».74— I" 

A.  B.  N.  H^*G»-»-*-i. 

483 

very  dif.  to  separate 

A.E.C.N.H^«G»-i  . 

484 

(  with  3. 7-in.  objec. 

N.G*-»*-iW.Oi  R.  . 

48s 

H^»W.  R.  .  .  . 

486 

H»  01  M . 

487 

H4.»  G*-^*-!  W.  .  . 

488 

H*  =  e. 

B.  Gi  W.  Bk.  Rd.  R. 

489 

B.H<G»-<W.R.  .  . 

1126 

Groom.  3417. 

A.  B.  G3  W.  . 

490 

[+2*.5:— i''.oG». 

B.  H^3.9  G8^9  w.  R.  . 

491 

2d  =  y}i  mag. : 

A.C.O«-iM.  .  .  . 

492 

E.  C.  B.  N.  . 

493 

A.E.C.N.01M. .  . 

494 

A.  C.  B.  H<-«  Gfi-<  .  . 

495 

B  =  4oLyncis. 

G*-*-!  W.  Oi  M.  . 

496 

[ — o*.  1 :  — 2'^.7  Burnham. 

G*^*  R . 

997 

C^mp.  =  10^  mag. : 

H*GiW.R.  .  .  . 

498 

Oi  M . 

499 

H*  G<  R . 

500 
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XTUTTED  STATES  COAST  AND  GEODETIC  SUEVET 


FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS.  . 


No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  d 

h.  m.  s. 

s. 

0  /  // 

// 

501 

1 

Draoonia  •  . 

4-5 

9  20  36. 8 

+  9- 063 

+  81  49  59 

—15.42 

7.04 

502 

a 

Hydrae  .  .  . 

2 

9  21 56. 2 

+  2.949 

—  8  09  38 

>5-44 

1. 01 

1141 

B.AC.75048.P. 

6 

21  22  23.0 

—  11.044 

+  93  26  27 

*5.  50 

16.66 

503 

h 

Urs.  Maj.  . 

3-4 

9  22  27. 1 

+  4-795 

+  63  33  so 

>5-46 

2.  25 

S04 

d 

TXra.  BffaJ.  .  . 

5-4 

24  *7-7 

5.408 

70  20  05 

>5- 54 

2. 97 

505 

d 

Urs.  Maj.  .  . 

3 

9  25  09.6 

+  4-044 

-f  52  12  03 

—  16.  20 

1.63 

506 

Leonis  . 

6 

9  as  34-8 

3.  239 

-f  II  48  30 

15.76 

1.02 

1144 

Cephel,  S.  P.  . 

3 

21  27  10.3 

0.796 

+  109  S6  39 

>5-  75 

2. 93 

507 

10  Leo.  Min.  .  . 

5 

9  27  10.6 

3-694 

+  36  S4  26 

*5-  77 

1.25 

S08 

33  Hydra  .  .  . 

6 

28  48.4 

2-  997 

—  5  24  II 

16.00 

1. 00 

509 

10  Leonis  . 

5-6 

9  3'  08.3 

+  3-  >7° 

+  7  21  03 

— >5-97 

1. 01 

510 

42 

Lyncis  . 

6 

31  10.7 

3-  786 

+  40  45 19 

>5-97 

1.32 

5” 

Gkoom.  1564 . 

6 

32  23.  2 

5-  23s 

+  69  45  36 

16.  10 

2. 89 

512 

Groom.  1562  . 

6 

33  36-  3 

7-452 

+  79  39  46 

16.  10 

5*  57 

5*3 

i 

Hydra  . 

4-5 

33  59-0 

3.067 

—  0  37  18 

16.  20 

1. 00 

5*4 

0 

Leonis  . 

4-3 

9  35  00. 7 

+  3-  207 

+  10  24  54 

— 16.  22 

1.02 

5*5 

c 

Cbamaeleon. 

5 

37  14.  a 

—  I- 54* 

—  80  2S  28 

16.30 

6. 01 

516 

Leonis  . 

6 

37  28. 1 

+  3-  274 

+  H  32  49 

16.  32 

*03 

5*7 

e 

Leonis  . 

3 

9  39  19-4 

3.416 

+  24  18  11 

16.  40 

1. 10 

1156 

11 

Cephal,  8.  P.  . 

5 

21  40  14, 1 

0.903 

+109  13  os 

•6-54 

3*  04 

518 

V 

Un.  Maj.  .  . 

4-3 

9  4a  48.3 

+  4-324 

+  59  34  42 

->6-75 

*•97 

5*9 

V 

ArgiLs  .  .  . 

4-3 

44  J3-6 

*503 

—  64  32  19 

16.  65 

2. 33 

520 

4 

Urs.  Maj.  . 

5-4 

44  >6.5 

4- J2S 

+  54  35  47 

16.66 

*•73 

521 

6 

Sextantis  .  . 

6 

4S  26.4 

3.02s 

—  3  42  «8 

16.  70 

1. 00 

522 

Leonis  .  .  . 

4 

46  13- 3 

3-423 

+  26  32  S3 

>6-  79 

1. 12 

523 

B.  A.  C.  3385  . 

6 

9  47  48. 8 

+  2.667 

—  26  47  40 

- 16.  71 

1. 12 

524 

Groom.  1586. 

6-7 

48  04.7 

5-494 

+  73  as  32 

16.86 

3-  50 

52s 

B.  A.  C.  3398  . 

6 

50  20. 1 

3- 186 

+  9  27  39 

16.89 

1. 01 

526 

*9 

Leo.  Min.  .  . 

5 

9  5°  38-  2 

3-695 

-f  41  36  08 

16.96 

*•34 

1166 

79  A  Draco.  S.P. 

^7 

21  51  26.0 

0-731 

-f  106  so  30 

17.01 

3-45 

527 

V 

Leonis  . 

5 

9  $2  02. 3 

+  3-  233 

+  >2  S9  36 

—>7.04 

1.02 

528 

TT 

Leonis  .  .  . 

5 

54  08.1 

3-«75 

+  8  3S  44 

>7-  >3 

1. 01 

529 

P.  IX,  229  .  . 

6 

56  58.  7 

4.048 

+  54  26  49 

>7-  27 

I.  72 

530 

B.  A.  C.  3428  . 

6 

56  59-0 

2.917 

—  10  44  27 

>7-  23 

1.02 

53* 

Hydne  .  .  . 

5 

9  59  31-4 

2.  922 

—  12  30  2S 

>7-  36 

1.02 
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Authorities. 

No. 

Notes. 

SOI 

* 

A.E.C.B.N.H^**‘  . 

502 

C.  W.  Rd.  .  . 

1141 

B.  G**-*-‘  Rd.  R.  .  . 

503 

A.  B.  N.  . 

504 

A.  E.  C.  B.  N.  . 

505 

N.  W.  Rd.  R. 

506 

[-2-.S:-4".S- 

A.E.  C.B.N.H^3-*^» . 

1144 

Cephei  =  8^  mag. : 

A.  B.  H«  G*-*  W.  R.  . 

507 

9  Leo.  Min.= — 44* ;  +4''. 

H*  G»  W.  R.  .  .  . 

S08 

• 

N.  G<-8  W.  R.  .  .  . 

509 

H<-*  G^  Rd.  R.  .  . 

Sio 

B.H^Rd.  .  .  . 

5“ 

G«-4W.Rd,  .  .  . 

512 

G»  R . 

513 

A.  E.  C.  B.  N.  . 

514 

A.O^M . 

5*5 

N.  G*-3-»  W.  0»  .• 

516 

A.  E.  C.  B.  N.  . 

5*7 

A.  B.  N.  . 

1156 

B.  H^»-«G»^3-a.»W.  Rd. 

518 

[-l-o*.6 — (1870). 

0>  M . 

5*9 

Comp.  =  8  mag. ; 

H«  W.  Rd.  R. . 

520 

Double;  not  separated. 

B.  G<  R . 

521 

A.  E.  C  B.  N.  . 

522 

H«  W.  M . 

523 

B.  G^^^*  W.  Rd.  . 

524 

H«G<R.  .  .  . 

525 

A.  B.  G»-a^i  W.  Rd.  R. 

526 

A.  N.  G*-^*  W.  . 

1166 

N.  H*  W.  0* . 

527 

A.  E.  C.  B.  N.  . 

528 

G»  Rd.  R . 

529 

R . 

530 

C.H<*G^R.  .  .  . 

S3> 

gle 
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UNITED  STATES  C50AST  AND  GEODETIC  SUEVET. 


FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS 


No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  i 

532 

17  Leonis  . 

3-4 

h.  m.  s. 

10  01  03.  7 

s. 

+3-  279 

0  /  // 

+  >7  19  23 

// 

—17.41 

1.05 

533 

a  Leonis  . 

1-2 

02  14.8 

3.  201 

+  >2  3»  44 

17-47 

1.02 

534 

Hydra  .  .  . 

4-5 

04  58.9 

2.  924 

—  11  47  10 

17.69 

1.02 

S3S 

34  Leonis  .  . 

6 

10  05  27. 1 

3-  235 

+  >3  55  21 

J7.63 

1.03 

1180 

24Cepliei.S.P.  . 

5-4 

22  07  35. 6 

I.  166 

+108  17  S7 

17.68 

3.20 

536 

B,  A.  C,  3489.  . 

6 

10  08  01.9 

+2. 745 

—  26  27  20 

—17-  23 

1.  12 

537 

32  TXrs.  Maj.  .  . 

6 

09  40.3 

4.426 

+  65  40  53 

17. 81 

2.43 

538 

X  Uis.  Maj.  . 

3-4 

10  09.4 

3.642 

+  43  29  17 

17.86 

1.38 

539 

^  Leonis  . 

3 

.  10  17-5 

3- 346 

+  23  59  24 

17. 79 

1.09 

540 

22  Sextantis  . 

6 

II  ss.o 

2.  981 

—  7  29  41 

17.88 

1.01 

541 

B.  M,  C.  3495  . 

6-5 

10  12  46.8 

+9.664 

+  84  50  07 

—17. 95 

11.  11 

542 

y'  Leonis  . 

2 

13  37.9 

3- 3*6 

-f  20  25  21 

18.08 

1.07 

543 

/I  Urs.  Maj.  . 

3 

IS  28.5 

3.596 

+  42  04  38 

18.00 

1*35 

544 

30nrs.Maj.  .  . 

5 

IS  49-6 

4-395 

-j-  66  08  5^ 

18.03 

2.47 

545 

30  Camelop.  .  . 

5 

16  S7-4 

7.868 

+  83  08  34 

18.07 

8.38 

546 

y  Antlia  . 

6-7 

10  18  38. 5 

+2.754 

—  29  03  59 

—18. 13 

1.14 

547 

Hydra  . 

4 

20  31.7 

2.898 

—  16  IS  10 

18.30 

1.04 

548 

Leo.  Min.  . 

4-5 

21  13.9 

3.488 

+  37  17  46 

18.33 

1. 26 

549 

a  Antlise  . 

4-5 

10  21  53.6 

+2.745 

—  30  29  00 

18.25 

1.17 

1195 

B,A,C,785US,P. 

5-6 

22  22  19.3 

—3-939 

+  94  28  17 

18.31 

12.83 

550 

36  Urs.  Maj.  .  . 

5 

10  23  1$.  7 

+3-880 

+  56  34  u 

—18. 32 

1.82 

551 

29  Sextantis  . 

5-6 

23  38.4 

3-052 

—  2  09  02 

18.31 

1.00 

552 

d  Antlia  . 

5  - 

24 17.9 

2.759 

—  30  01  08 

18.33 

1. 17 

553 

9  Draoonia  .  . 

5-4 

2S  17.9 

5-275 

+  76  18  17 

18.38 

4. 22 

554 

p  Leoms  . 

4 

26  4S.4 

3-  *65 

+  9  53  53 

>8.43 

1.01 

555 

37  Urs.  Maj.  .  . 

5 

10  27  44.8 

+3-907 

+  57  40  28 

— 18.41 

1.87 

556 

48  Leonis  .  .  . 

6-5 

10  28  48.0 

3-  «33 

+  7  32  43 

18.44 

l.OI 

1203 

226C6phel,  S.  P. . 

5-6 

22  30  15.  1 

1.079 

+104  21  58 

>8.53 

4-03 

557 

^  Hydra  .  .  . 

6 

10  30  39. 8 

2.  928 

—  15  44  57 

18.56 

1.04 

558 

37  Leo,  Min,  ,  , 

5-4 

10  32  15.0 

3-396 

+  32  34  23 

18.60 

1. 18 

1205 

31  Cephel,  S.  P.  . 

5 

22  32  55-  7 

+1.488 

+106  57  13 

—18.64 

3-43 

559 

4*  Hydra  , 

5 

10  32  58. 8 

2. 9«9 

—  16  16  47 

18. 59 

1.04 

560 

35  TXrs.  Maj.  (H). 

5 

34  49-3 

4-386 

+  69  46  14 

18.68 

2.89 

561 

33  Sextantis  .  . 

6-7 

35  33- 1 

3-051 

—  I  06  S9 

18.81 

1.00 

562 

34  Sextantis  ,  , 

6-7 

10  36  41. 2 

3. 100 

4  11  01 

>8-73 

1. 00 
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Authorities. 

No. 

Notes. 

B.  N.  W.  . 

532 

[“  Dist.  attendant” 

A.  E.  C.  B.  N.  . 

533 

Star  8-5  mag. : 

B.  R.  .  . 

534 

N.G^3-*R.  .  .  . 

535 

B.  H*  W.  Rd.  . 

1180 

* 

H»  W.  M . 

536 

A.  N.  H*-*  G*-*-*-*  W.  . 

537 

A.  C.  B.  . 

538 

B.  R . 

S39 

H^«G»-»R.  .  .  . 

S40 

[Br.  1399;  Gr.  1620. 

W.  Rd.  R.  .  . 

541 

G*  =  “  double  star.” 

A.E.  C. 

542 

<R.=4-9  mag.:S.=6|i  mag. 
1)^=3-^  ““g-+o*-22.—«"-2 

B.  (?>•<•»■»  Rd.  . 

S43 

B.  G»-«W.Rd.R.  . 

544 

Brad.  1429. 

B.  H^' W.  R.  . 

545 

Piaz.  X,  22.  Star  precedes 

[7*.6. 

H*-»  W . 

546 

A.  E.  B.  H»-*  G«-<-«  . 

547 

A.  B.  H«  Gfi-<-»  W.  . 

548 

31  Leo.  M^. 

A.  C.  B.  . 

549 

H*  G»*^«  W.  Rd.  R.  . 

1195 

B.  G»-^»  W.  Rd.  .  . 

550 

G«  Bk.  R . 

551 

H*  W . 

552 

A.  B.  N.  . 

553 

Brad.  1446. 

A.  E.  C.  B.  . 

554 

B.  G**<-»  W.  Rd.  R.  . 

555 

N.  H<-«  G*-^»  W.  .  . 

556 

A.  N.  . 

1203 

H<-»  G<  R . 

557 

GM  W.  R . 

558 

Var. 

B.H^G*-^»^iW.Rd.  . 

1205 

H*  G^3  W.  R.  .  . 

559 

B.  G*-»  W.  Rd.  . 

560 

Pioz.  X,  126.  Rssvar. 

B.  G*-*  W.  R.  .  .  . 

561 

N.  W.  0»  Rd. 

562 

S.  Ex.  29- 
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1  RightAscen.,1  Annual  |  Declination,  |  Annual  | 


563 

B.A.C.S66S  . 

564 

41 

Leo.  Min.  .  . 

565 

e 

Argils  . 

566 

42 

Leo.  Min.  . 

567 

37 

Sextantis  . 

568 

n 

Argils  . 

569 

Hydra  . 

570 

Argils  . 

571 

i 

Leonis  . 

572 

V 

Hydrae  . 

573 

41 

Sfxtantis 

574 

Chamseleon. 

1218 

L 

Cephei,  S.  P.  . 

575 

46  Leo.  Min.  . 

576 

Urs,  Maj,  , 

1220 

34  Cephei,  S,  P.  . 

577 

54  Lemis  . 

00 

Groom.  1706. 

579 

B.A.C.ziSS  . 

580 

47 

Urs.  Maj.  .  . 

581 

a 

Crateris. 

582 

d 

Leonis  . 

583 

P 

Urs.  Maj.  . 

1128 

36  Cephei,  S,  P.  . 

584 

a 

Urs.  Maj.  . 

585 

X 

Leonis  . 

S86 

n 

Octantis 

00 

f 

Leonis  . 

588 

Urs.  Maj.  .  . 

1234 

IT 

Cephei,  S.  P.  . 

589 

p 

Crateris  . 

590 

Groom.  1747  . 

591 

6 

Leonis  . 

592 

e 

Leonis  . 

593 

n 

Lemis  .  .  . 

h.  m.  s 
6  10  36  47 

fr-S  37  09 
3^  38  S« 

S-4  .  39  28 

6  40  06 

Var.  10  40  36 
6  41  14 

3- ^  41  49 

5  '  43  >2 

4- 3  43  57 


5- 6  10  44  32 

5  10  44  41 

4-3  2*  45  35 

4  10  46  52 

5  10  47  21 

5  22  47  S3 

4- 5  10  49  23 

6- 5  50  43 

5- 6  51  21 

6- 5  53  01 

4  10  54  10 

5  54  37 

2- 3  10  54  53 

5- 4  22  S5  «7 

2  10  s6  37 

5  10  59  05 

6  II  00  04 

6- s  01  02 

3- 4  II  03  II 

5  23  <H  14 

4  II  06  00 

7- 6  07  39 

2-3  07  S9 

3^  08  12 

6-s  II  09  so 


2  +3-  553  +  46  48  30 

7  3.  272  -f  23  47  24 

2  2. 120  —  63  47  33 

>  3-  350  +  3«  «7  H 

S  3. 129  +  6  s8  44 

1  +2. 313  —  S9  04  48 

o  2. 93S  —  16  41  26 

5  2.  S64  —  48  48  47 

8  3- >59  +  II  09  12 

o  2.9S0  —  15  35  34 

o  +3.  on  —  8  17  19 

3  0.61S  —  79  56  02 

2  2. 121  +114  24  16 

7  3- 371  +  34  50  os 

4  +3-  476  +  43  48  06 

5  —0.083  +  97  27  23 
I  4-3-260  +  2S  21  46 

3  ‘4-992-1-782309 

6  2. 781  —  36  31  13 

7  3-  380  -f  41  02  39 

3  -+-2.919  —  17  41  II 

3  3. 100  -f  4  14  04 

9  -1-3. 662  -f  S6  S9  54 

I  — o.  243  4-  96  16  10 

4  4-3-751  4-  62  22  18 

1  -1-3-098  4-  7  57  27 

6  — o.  272  —  83  s8  32 

2  4-3.061  4-  2  34  46 

8  3-  395  -I-  45  07  19 

5  I.  888  4-ios  14  03 

2  -f-2. 946  —  22  1 1  S4 

9  4. 623  4-  78  s6  08 

5  3-199  -t-  21  09  13 

3  3- 156  4-  16  03  29 

9  3- 144  -h  13  56  03 
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Authorities. 

No. 

Notes. 

G«  Rd.  R.  .  . 

563 

A.B.W.-R.  .  .  . 

564 

0>  M . 

565 

566 

C.  N.  G»  W.  R.  .  . 

567 

A.  E.  C.  N.  0>  M.  . 

568 

Mag.  1  to  6 :  per.  irr. 

H^*G<R.  .  .  . 

569 

0*  M . 

S70 

A.E.C.B.N.H^a-i  . 

571 

C.  B.  Bk.  Rd.  R.  .  . 

S72 

H*G^R.  .  .  .  • 

573 

[— 3»*-9!+4'  >7". 

A.  O'  M . 

574 

<P=6  mag. ! 

A.  N.  H«A»  . 

1218 

A.  B.  G»-*->  W.  R. .  . 

575 

H4*  0»  Rd.  R. 

576 

HS.1  G»-*>  W.  Rd.  R.  . 

1220 

[+o».5:— 2".7. 

H<.»  G»-»  W.  R.  .  . 

577 

Foil. -X- =8  mag. : 

A.  B.  H<  G»  W.  Rd.  . 

578 

. 

H«  G<->  W.  0*  .  . 

579 

G»-<*Rd,R.  .  .  . 

580 

H«  G»  Bk.  Rd.  R.  . 

581 

JR.  Crat.=8  mag.,  scarlet, 
^  almost  blood  color. 

E.  N.  G»-<-»-*->  W.  0^* . 

582 

C.  B.  H»  G»-*->  W.  Rd. 

583 

N.  H>  G»-<  W.  Rd.  . 

1228 

Groom.  3970. 

A.E.C.  B.  H«-»-»G»-‘ 

584 

E.  C.  B.  N.  . 

585 

A.  0»  M . 

586 

A.  N.  »  W.  . 

587 

H*  =/*  Leonis. 

A.  C.  B.  . 

588 

B.  H*  G*-^*  W.  Rd.  . 

1234 

C.  B.  »  G«  Bk.  .  . 

589 

Rd . 

590 

A.E.C.B.N.H«*«->  . 

591 

B.G»'»-*R.  .  .  . 

592 

H<.>  0‘  Rd.  R. 

593 

H*=». 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  6 

594 

Groom.  1757  . 

6 

h.  m.  s. 

11  10  12.8 

s. 

+3-409 

0  /  // 

4-  50  06  14 

It 

—19. 59 

1.56 

595 

^  Uii.  Maj.  . 

4-3 

12  02.6 

3.212 

+  32  10  34 

20.  21 

1. 18 

596 

V  Uis.  Maj.  . 

3-^ 

12  16. 1 

3- 259 

+  33  43  »7 

19-57 

I.  20 

597 

6  Crateris . 

3-4 

”  *3  35-5 

2.  996 

—  14  09  23 

19.46 

I- 03 

1241 

0  Cephal,  8.  P.  . 

6-5 

23  13  54.4 

2.442 

-i-II2  31  03 

19.67 

2. 61 

598 

a  Leonis  .  .  . 

4 

11  15  12.4 

+3-096 

+  6  39  34 

—19.68 

1. 01 

599 

Groom.  1771 . 

6 

16  00. 7 

3- 603 

+  64  57  35 

19.66 

2.36 

600 

X  Crateris 

fr-5 

>7  39-  8 

2.969 

—  18  08  53 

19.76 

1.05 

601 

i  Leonis  .  . 

4-3 

17  55-8 

3-130 

+  II  09  45 

19.  80 

1.02 

602 

y  Crateris .  . 

4 

19  08.3 

2.991 

—  17  03  08 

19-  73 

1.05 

603 

A. AC. 388s  . 

5 

II  19  27.6 

+3-435 

+  56  28  51 

—19.68 

1.81 

604 

83  Leonis  .  .  . 

7 

20  56.0 

3-036 

+  3  38  24 

'9-  54 

1. 00 

605 

r  Leonis  .  . 

5 

22  01.4 

3-086 

+  3  29  23 

19-  75 

1. 00 

606 

202  Came/op.  .  . 

6 

23  42.4 

4.480 

+  81  45  36 

■  >9-78 

6.98 

607 

58  Urs.  Maj.  .  . 

6 

24  16.6 

3-266 

+  43  48  16 

19-  74 

1-39 

608 

e  Leonis  . 

5-4 

II  24  26.  3 

+3-065 

—  2  22  09 

—19.83 

1. 00 

609 

X  Draoonifl  .  . 

3-4 

24  33-  9 

3.626 

+  69  57  56 

19.84 

2. 92 

610 

f  Hydrae  .  .  . 

4 

II  27  20:8 

+2.940 

—  3*  *3  *8 

19. 88 

1. 17 

1251 

39  Cephel,  8.  P.  . 

6 

23  27  50.2 

—0.059 

+  93  19  37 

19.87 

17-  23 

611 

S.  A.  C,  3934  . 

6 

11  28  S4-5 

+2. 9>7 

—  32  13  23 

19. 10 

1.18 

612 

V  Leonis  . 

5-4 

ii  31  03.6 

+3-071 

—  0  II  20 

—19. 86 

1. 00 

613 

i  Crateris . 

^5 

II  32  49.7 

3-047 

—  12  34  09 

19. 81 

1.02 

1258 

y  Cephel,  8.  P.  . 

3-4 

23  34  37-  9 

2.4II 

+103  00  34 

20. 07 

4-40 

614 

62  Urs.  Maj.  , 

6 

”  35  35-2 

3-  HO 

+  32  22  57 

19.91 

1. 18 

615 

3  Draoonls  .  . 

S-6 

36  03. 1 

3-402 

+  67  22  53 

19.91 

2. 60 

616 

B.  A.  C.  3973  . 

6-7 

*«  37  3«-7 

+3- 193 

+  42  21  39 

—19.97 

*-35 

617 

V  Virginis 

4-5 

39  56. 9 

3-085 

+  7  10  25 

20. 19 

1. 01 

618 

X  Urs.  Maj.  .  . 

4 

39  58. 5 

3- 192 

+  48  25  00 

19.98 

1. 51 

619 

A*  Virginis 

^5 

11  42  00. 4 

3-084 

+  8  53  04 

20.06 

1. 01 

1266 

41  Cephei,S.P.  . 

6 

23  42  24. 9 

2. 824 

+112  49  56 

19.98 

2.58 

620 

p  Leonis  .  .  . 

2 

II  43  II.  6 

+3-064 

+  *5  12  53 

— 20. 12 

1.04 

621 

p  Virginis 

3-4 

44  42.3 

3- *25 

+  2  24  45 

20. 29 

1. 00 

622 

Groom.  1828  . 

7 

45  08.4 

3-303 

69  28  29 

20. 01 

2.85 

623 

Groom.  1830  . 

^7 

46  20. 9 

3-481 

+  38  32  38 

25. 72 

1.28 

624 

y  Urs.  Maj.  .  . 

^3 

II  47  46.8 

3. 184 

+  54  20  03 

20.03 

1. 72 
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Authorif.ies. 

B 

Notes. 

B.  G<  W.  Rd.R.  . 

C.  B.  W.  . 

A.  B.  G*-*  W.  R.  .  . 

A.E.C.B.N.H«*-»  G 

594 

595 
50 
597 

r  [+  o».20 :  -[-i".2  G®. 
^*=4-3  mag.; 

G*=5  and  5-6  mags. : 

[  [Period  61  years. 

A.  N.  W. 

1241 

B.  N.  H«  W. 

50 

B.H«Gfc«W.Rd..  . 

599 

H«  G<  R . 

B.N.G»J-“W.O>Rd. 

600 

601 

[-[-0®.2;-f4y'.8  (1870)  yl.bl. 
C^mp. = 7  mag. : 

B.  G^'*  R.  .  . 

602 

H*  G»  Rd.  R.  .  .  . 

C.  N.  G»-»-»  W.  R.  .  . 

603 

604 

Piaz.  XI,  59.  |. _ 25''.6. 

Foil.  -Jf  7-8  mag.  +!■.! 

A.  N. 

605 

Foil.  5(c  8  mag.  +  i».o. 

G«  W.  Rd.  .  . 

606 

Groom.  1782  [->'3*".8. 

B.  Cfl  W.  Rd.  R.  .  . 

607 

N.H*G«-*W.O»  . 

608 

H*  =  c ;  ==  87  Leonis. 

A.  E.  C.  B.  N.  . 

609 

A.  C.  B.  G®A*  . 

610 

C.  Hs-i  G*-<Ai  Rd.  R.  . 

1251 

C  =  82I3  B.  a.  C. 

H4.*  G»a9  .... 

61 1 

=  20  Crat. :  large  /i  and  ^1. 
*  =  20  Crat.,  a:.,  &c. 

A.  E.  C.  B.  N.  . 

612 

H«G<W.R.  .  .  . 

613 

A.E.C.B.N.H<«G  . 

1258 

H»G«R.  .  .  .  . 

614 

B.H®G*-«»W.Rd.  . 

615 

H«G®-®Rd.  .  .  . 

616 

N.  W.  01  R.  . 

617 

A.  B.  G»-*-»  W.  . 

618 

H»  G*->-»  W.  R.  .  . 

619 

B.  G®'^  W.  Rd.  . 

1266 

A*  E.  C.  B.  N.  . 

C.  B.  N.  H^*-i  Gi-«*-i 

620 

621 

[i".4+  i'  34-"  Bum.  1878. 
(Comp.  =  13  mag. : 

^  Wb.  =  8  mag. 

Rd . 

622 

C.  G*-*’-*-*  Rd.  R. .  . 

623 

Remarkably  large  and 

A.E.C.B.N.H«»-'G. 

624 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  6 

1272 

Or.  4163,  S.  P. 

7-6 

h.  m.  s. 

23  49  H*  9 

s. 

-f-2.  861 

0  /  // 

+106 13  47 

// 

— 20. 02 

3-  58 

625 

0  Leonis  . 

6 

II 49  45.6 

3.089 

+  16  17  13 

*9-  97 

1.04 

626 

627 

B.  A.  C.  4037  . 
i  Virginis 

6 

6-5 

51 12.2 

II 54  03.5 

2.983 

3-074 

—  32  41  16 
+  4  17  44 

21.77 

20.07 

1. 19 

1. 00 

1275 

309  Cephei,  S,  P»  . 

6-7 

23  54  06.  7 

2.  614 

+  93  56  02 

20.03 

14-58 

628 

TT  Virginis 

4-S 

II  54  58.8 

-I-3-  074 

+  7  15  22 

— 20.02 

1. 01 

629 

67  Urs.  Maj.  .  . 

5-6 

56  16.2 

3.064 

+  43  40  38 

20.01 

1.38 

630 

631 

B.  k.  C,  4070 

0  Virginis  .  . 

6-7 

4 

58  56. 8 

59  *!■  I 

3.081 

3.058 

+  86  13  27 
-f  9  22  18 

20.06 

20. 02 

15-19 

1. 01 

632 

Groom.  1852 . 

6 

“  39  23.5 

3- 136 

+  77  32  56 

20. 17 

4-64 

633 

a  Corvi  . 

4-5 

12  02  29.0 

+3-083 

-  24  05  14 

— 20. 10 

1. 10 

634 

e  Corvi  .  .  . 

3 

04  12.7 

3- 077 

—  21  58  48 

20.04 

‘  1.08 

635 

5  Coma  . 

6 

06  18.4 

3.060 

21  10  57 

20.03 

1.07 

636 

4  Draoonls  .  . 

5”4 

06  48.3 

2. 891 

+  78  15  19 

20.02 

4.91 

637 

I  Can.  Ven.  .  . 

6 

09  01.3 

3-005 

+  54  04  28 

20. 07 

I.  70 

638 

6  Crucis  . 

3-4 

12  09  02.  7 

+3- 150 

—  58  06  34 

— 20. 08 

1.89 

639 

6  Urs.  Maj.  .  . 

3-4 

09  44.0* 

3-000 

+  57  40  16 

20.09 

1.87 

640 

y  Corvi 

2-3 

12  09  53.  6 

3-079 

—  16  54  12 

20.02 

1.05 

8 

Gr.  29, 8.  P.  . 

^7 

0  09  56.  5 

3-300 

-f  103  39  48 

20.01 

4.  23 

641 

2  Can.  Ven.  .  . 

5-6 

12  10  21.  7 

3.024 

-j-  4^  01 

20. 07 

1*33 

642 

B.  A.  C.  4128  . 

5-6 

12  10  43. 4 

+3-042 

+  33  42  14 

—20.03 

1. 20 

643 

p  Chamseleon. 

5 

II  36.2 

3-365 

—  78  40  24 

19.98 

5.09 

644 

5  IJrs.  SiixL  .  . 

6 

13  29.  4 

1-831 

4-  87  04  30 

20. 02 

19. 60 

645 

fj  Virginis .  .  . 

3-4 

14  01. 4 

3-069 

—  0  01  40 

20.04 

1. 00 

646 

6  XTrs.  lifixi.  • 

6 

14  18.8 

0.081 

-f  88  20  15 

49*  95 

34.47 

647 

12  Coma  .  .  . 

5 

12  16  43.  5 

-i-3-023 

26  29  04 

— 20.00 

1. 12 

648 

13  Coma  .  .  . 

5  ^ 

^  12  18  32.5 

3*017 

-|-  26  44  10 

20.00 

1. 12 

17 

B.A.C.86,S.P. 

6 

0  19  46.4 

3*  702 

4-100  35  05 

19*  95 

5*44 

649 

6  Can.  Ven.  . 

5-6 

12  20  II. 0 

2.969 

+  39  39  24 

20.00 

1.30 

650 

Crucis  . 

1 

20  II.  7 

3-269 

—  62  27  42 

20. 02 

2. 16 

651 

y  Coma  . 

4-5 

12  21  12.  3 

+2-997 

-f-  28  54  28 

—20.06 

1, 14 

652 

<58  Corvi  .  .  . 

2-3  1 

23  55-  0 

3- 105 

~  15  52  31 

20. 10 

1.04 

^53 

20  Comae  .  .  . 

6 

23  56.6 

3-  021 

4-  21  31  59 

19.96 

1.08 

654 

74  Urs.  Maj.  .  . 

6 

24  35-0 

2. 828 

4-  59  02  19 

19.84 

1*94 

6SS 

y  Crucis  .  .  . 

2 

12  24  47. 5 

3-  290 

—  56  28  07 

20. 24 

1. 81 
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Authorities. 

No. 

Notes. 

1272 

H»  G*-*  R . 

625 

H*  W . 

626 

Large  fi  and  ftK 

627 

H*  G»-*  Rd.  R.  .  . 

1275 

A.  E.C.N.H3G»-^3-*-» 

628 

H«  G^i  W.  Rd.  .  . 

629 

H»G»-<A*W.Rd.  R.  . 

630 

Groom.  1850. 

A.  C.  B.  N.  H*-"  G»  . 

631 

B.  Rd . 

632 

N.  Cfl  W.  0»  R.  . 

633 

A.E.C.B.H^a-aiGa'^ 

634 

R . 

635 

A.B.  N.  . 

636 

H*  Cfi  Bk.  Rd.  R.  S.  . 

637 

01  M.  Gi . 

638 

B.  G»-i  W.  Rd.  R.  S.  . 

639 

A.  B.  N.  G^a  W. 

640 

B.  G*'^  W.  Rd.  R. 

8 

[-o*.8:-3'/.5. 

A.  B.  H3  Ga-a.1  Rd.  R. 

641 

Comp.  =9  mag.: 

H*  G^a  W.  R.  Sa.»  . 

642 

A.  E.  N.  O'  M.  S.  . 

643 

HS.1  Ga-i  W.  Bk.  Rd.  . 

644 

Brad.  1656. 

A.  E.  C.  B.  N.  H^  a-a.! . 

645 

A.  C.  H»-i  G»-*-a-a.i  W. 

646 

C  =  B.  A.  C.  4165. 

[+i».i : — 64'',  yl.  rd. 

H4.3.*  GM  W.  R.  S«  . 

647 

Comp.  =  8  mag. : 

Hi.3.8  Ga  R.  S»  .  . 

648 

G«^^a.i  R . 

>7 

B.Ga-iRd.R..  .  . 

649 

1 08=2.5  mag.4-o*.77, — 2".6 

A.  E.  C.  N.  0*  M.  Gi. . 

650 

.jMelb.  08= — o».6  Comp. 

f=  6  mag.  — 5».o — 24". 

• 

H4.3.8  G5.4.9  R.  sa  .  . 

651 

[— 2o''.3  G* :  yel.  purp. 

A.E.C.B.H<*a-«  G^^a-s 

652 

<5*  =9  mag. :  -|-  i».oo: 

B.G^W.R.  .  .  . 

653 

[+9‘.8:  +  i'34'". 

B.G«Rd.R.  .  .  . 

654 

Comp.  =  5  mag. : 

M . 

65s 

(Very  remark,  color,  Wb). 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Axmoal 

Var. 

Declination, 

1885.0. 

Armoal 

Var. 

Sec.  6 

h.  m.  s. 

s. 

0  /  // 

// 

656 

7  Corvi  .  . 

5-4 

12  26  08.  6 

+  3-083 

—  15  33  32 

-19. 97 

1.04 

657 

/?  Can.  Vcn.  .  . 

4-5 

28  16.8 

2.860 

+  4*  58  56 

19.  62 

1.35 

658 

/?  Corvi  .  .  . 

^3 

28  20.8 

3- 141 

—  22  4S  38 

19.  97 

1.08 

659 

K  Draoonifl  .  . 

3-4 

28  34-3 

2. 594 

+  70  25  20 

19.89 

2.98 

660 

23  Comae  .  .  . 

5 

29  07. 6 

3- 013 

+  23  IS  4S 

19.90 

1.09 

661 

24  Comae  (foil.)  . 

5 

12  29  21.7 

+  3-013 

+  19  00  37 

—19.86 

1.06 

662 

f  Virginis 

6 

12  30  51.9 

3.086 

—  S  II  S3 

19.91 

1. 00 

28 

m.  S.  P.  . 

6 

0  31  08.4 

4.  286 

+  98  08  3S 

19.8s 

6.58 

663 

X  Virginis  .  . 

5 

12  33  18. 6 

3.092 

—  7  21  46 

19.89 

I.OI 

664 

y  Centauri 

3-2 

35  «o.7 

3.  280 

-  48  19  41 

19.8s 

1.50 

665 

yi  Virginis.  . 

3-2 

12  35  50.0 

+  3- 038 

—  0  49  07 

—19.81 

1. 00 

666 

76  Urs.  Maj.  .  . 

6 

36  32-  3 

2.644 

-f  63  20  40 

19.  82 

2. 23 

667 

B,  A.  C.  4277  . 

6 

12  37  43. 6 

3.076 

—  0  S6  37 

19.78 

1.00 

35 

21  Casaiop.,  S.  P. 

6 

0  38  03. 9 

3-830 

00 

+ 

19. 76 

3-71 

668 

B.  A.  C.  4287  . 

S-6 

12  39  43.4 

3-832 

-l-  46  04  10 

19. 73 

1.44 

669 

p  Cmcis  .  .  . 

2 

12  41  00.8 

+  3.460 

—  59  03  35 

-19-75 

1.95 

670 

35  Virginis  .  . 

6 

42  00. 1 

3-054 

+  4  12  03 

19-73 

1. 00 

671 

30  Coma  .  .  . 

6 

43  41-  2 

2. 928 

-f  28  10  44 

19.66 

I- 13 

672 

31  Comae  . 

5-6 

46  06.0 

2.939 

-f  28  10  00 

19.6s 

I- 13 

673 

32  Camelop.i611. 

5-4 

48  17.  s 

o-  383 

+  84  02  17 

19. 60 

9.63 

674 

tj)  Virginis 

5 

12  48  22.2 

+  3- 107 

—  8  S4  51 

—19.64 

I.OI 

675 

e  Urs.  Maj.  .  . 

2 

48  58.0 

2. 658 

+  56  35  02 

19. 66 

1.82 

676 

6  Virginis  .  . 

3 

49  48. 7 

3.022 

-f  4  01  21 

19.67 

1. 00 

677 

12  Can.Ven.(o)fol. 

3 

so  38, 9 

2. 816 

+  38  56  23 

19.52 

1. 29 

678 

8  DraooniB  .  . 

5 

12  50  S3- 8 

2.413 

+  66  03  4S 

19.61 

2.46 

49 

B.A,C,240,S,P, 

6-7 

0  SI  S7-2 

+13-987 

+  91  35  37 

—19.48 

35-96 

51 

43  Cephel,  S.  P. . 

4-5 

0  S3  II- 5 

7. 171 

+  94  21  37 

19.52 

13.15 

679 

36  Coma  . 

5-4 

12  S3  14-  3 

2. 972 

+  18  01  47 

19.48 

1.05 

680 

6  Muscae  .  .  . 

4 

54  22.  s 

4.023 

—  70  55  41 

19.48 

3.06 

681 

e  Virginis  .  . 

3-2 

S6  27. 1 

2. 988 

+  II  34  39 

19.42 

1.02 

682 

48  Virginis 

6 

12  S7  58. 9 

+  3- 086 

—  3  02  39 

—19.45 

1. 00 

683 

14  Can.  Ven.  . 

5 

13  00  21.8 

2. 816 

+  36  24  SI 

19.34 

1.24 

56 

44  Cephel,  S.P.  . 

^5 

I  02  22.4 

4.955 

-flOO  56  20 

*9.30 

5-30 

684 

^  Hydra  , 

5 

13  02  SI.  7 

3.  227 

—  22  30  10 

*9-  37 

1.08 

685 

B  Virginis . 

4-5 

13  03  S9-  7 

3.  lOI 

—  4  55  29 

*9-  32 

1. 00 
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Authorities. 

No. 

Notes. 

H«-*  G»  Rd.  R.  .  . 

656 

A.B.H»G<^<^Rd.R. 

657 

B=8  Can.  Ven. 

A.E.C.B.N.H«Ai  . 

658 

659 

C.G<^<^R.  S*.  .  . 

660 

[— i*.4!  +  (/^6. 

B.H»G«W.R.  .  . 

661 

W  =  pr.  star  6-7  mag. : 

C.N.H^G»^<^W.  . 

662 

H.G»W.Rd.R.  .  . 

28 

N.H"G<-»W.Oi  . 

663 

[-o».i+(/'.7. 

M . 

664 

Star  4^  mag. : 

(Rapidly  moving  binary.) 

• 

A.E.C.B.H<.>aig»“» 

665 

y®  =  3-2  mag.: 

* 

B.  G»^  Rd.  R.  .  . 

666 

[+ 1*.70— 4''.9  G*. 

GW  W.  0»  R. .  .  . 

667 

A.  B.  N.Hwi  G5.4W. 

35 

Hw*  G>  Rd.  R.  . 

668 

C.O*  M . 

669 

H«G<^4a*w.O»R.  . 

670 

H».*G*^4A«.ir,s*.  . 

671 

A.  H.  G^wG<^«R.S*. 

672 

A =31  Cor.  Bor. 

A.N.Hw»4t.i  w.  . 

673 

(Pr.  #  =  5mag.: 
i[— 7’-9!  +  >9".  «^S- 
[G*=same  size  as  foil. 

N.  H»  G**"-!  w.  01  . 

674 

C.  B.HWi  G^'^iRd.. 

675 

E.  C.  B.  H»  GW.S.1  W. 

676 

f  [— 1*.20 :  —13''.!,  1885. 

A.E.C.B.N.  H*-*  . 

677 

J  Pr.  5|c  =  6-7  mag. : 

B.H^GWW.R.  .  . 

678 

(  Not  binaiy  but  common  fi. 

G«^*Rd.R.  .  .  . 

49 

A.  B.  H«  G^^ww  w.  . 

51 

Hw  GW  R.  S*  .  . 

679 

A.  Qw  M . 

680 

A.  E.  B.  HWi  G»-w.i . 

681 

N.  H*  G»^w  w.  R.  . 

682 

HW9  gw.«.i  W.R.S®. 

683 

B.  HwG^^Rd.R.  . 

56 

H*G»W.  0.  R.  .  . 

684 

A.E.C.  B.Hwt.iG^i 

685 

S«  29—  55 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  d 

h.  m.  s. 

s. 

0  /  // 

// 

686 

17  Can.  Ven.  .  . 

6-7 

«3  04  46-  3 

+  2.761 

+  39  06  37 

— 19. 21 

1.  29 

687 

Oroom.  2006  . 

7 

06  47.6 

—  9.621 

+  88  IS  S9 

19. 22 

33- 06 

688 

P  Comae  .  .  . 

4 

06  30.4 

-f-  2.806 

+  28  27  41 

18.32 

I.  14 

689 

B.  A.  C.  4433  . 

5 

08  30.0 

2. 729 

+  40  4S  43 

19.  IS 

1.32 

690 

19  Can,  Ven,  . 

6-7 

10  21.7 

a.  717 

+  41  *7  46 

19.  12 

*•33 

691 

20  Can.  Ven.  .  . 

5-4 

13  12  23.0 

-f  2.700 

+  41  10  41 

—19.03 

*•33 

692 

61  Viiginis. 

5-4 

12  23.4 

3*  *30 

—  17  40  16 

20.  10 

1.05 

693 

y  Hydrae  .  .  . 

3 

*2  40.3 

3-  253 

—  22  33  50 

19.06 

1.08 

694 

i  Centauri 

3 

14  08.3 

3-  3S4 

—  36  06  18 

19.  12 

*•24 

695 

23  CcM.  Ven,  . 

• 

6-S 

>3  IS  09.9 

2.  702 

+  40  4S  17 

18.99 

1.32 

70 

a  X7ni.Min.,S.P. 

2 

1  16  35.8 

+22.  048 

+  91  18  16 

—18. 97 

43-93 

696 

63  Virginis  .  . 

6 

13  16  SI.  6 

3.207 

—  17  07  57 

18.93 

*.05 

71 

if  8.  P. 

5 

I  17  49.  2 

4.158 

+112  28  15 

18.92 

2. 62 

697 

a  Vizginis .  .  . 

I 

13  19  08.  1 

3-  IS3 

—  *0  33  39 

18.  91 

1.02 

698 

Uis.  Maj.  .  . 

3-2 

19  17. 7 

2.429 

+  SS  31  34 

18.91 

*.77 

699 

Oroom.  2007  . 

7-6 

13  *9  19*6 

—  2.500 

+  85  21  20 

—18.87 

*2..35 

700 

i  Virginis  •  . 

6-5 

20  38.9 

+  3- 161 

—  12  06  33 

18.  87 

1.02 

701 

K.  Octantis.  .  . 

5 

13  22  31.3 

8.S5S 

—  85  II  44 

18.  81 

**•94 

75 

38  Casaiop.,  8.  P. 

6-5 

1  22  41.0 

4-370 

+  110  19  40 

18.69 

2.88 

702 

70  Virgmis 

5-6 

13  22  48.4 

2-934 

+  *4  23  37 

19.  62 

*03 

703 

Oroom.  2001. 

6 

13  23  12. 1 

+  1. 518 

+  72  59  20 

—18. 77 

3-42 

704 

69  Uis.  Maj.  .  . 

5-6 

24  13.8 

2.213 

+  60  32  24 

18. 71 

2.03 

705 

B.  A,  C,  4513  . 

6 

25  25. I 

2.847 

+  24  49  50 

18. 67 

1. 10 

706 

73  yirginis  .  . 

6 

25  50-9 

3-  229 

—  18  08  08 

18.67 

1.08 

707 

h  Virginis  .  . 

5-6 

26  54.6 

3. 152 

—  9  34  19 

18. 67 

1.01 

708 

^  Viiginis  .  . 

3-4 

13  28  50.0 

+  3*053 

—  0  00  26 

—18.49 

1. 00 

80 

40  Casaiop.,  8.  P. 

6 

1  29  20. 6 

4.670 

+107  32  48 

18.  S4 

3-  32 

709 

B,  A,  C,  4536  . 

5 

*3  29  39. 7 

2.683 

+  37  46  19 

18.  SS 

I.  26 

710 

24  Can,  Ven,  .  . 

5 

29  45-  2 

2.461 

+  49  36  IS 

18.57 

*•55 

711 

B,  A,  C,  4541  . 

6-5 

30  25. 2 

3*  304 

—  25  54  41 

18.60 

I.  II 

712 

25  Can.  Ven.  .  . 

5 

13  32  21.2 

+  *-677 

+  36  S*  49 

—18.42 

*•25 

713 

e  Ceniauri 

2-3 

*3  32  36.4 

3-749 

—  S»  S*  S* 

18. 55 

1.65 

86 

43  Caaaiop.,  8.  P. 

6 

*  33  50. 1 

4-339 

-I-112  32  31 

18.40 

2. 61 

714 

IV.B,X/II,SS7  • 

6 

*3  33  54.5 

2.96s 

+  II  19  SO 

18.40 

1.02 

7*5 

Groom.  2029. 

6 

*3  34  25.3 

I- 43* 

+  71  49  39 

18.37 

3. 21 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  4 

716 

m  Viiginis.  .  . 

6-5 

h.m.  s. 

13  3S  34-6 

|n 

717 

83  Virginis 

6 

38  17-6 

1.04 

718 

87  Virginis 

6 

41  10.  1 

3-253 

—  17  07  02 

18. 18 

1.05 

719 

T  Bootif  . 

5-4 

41  47.8 

2.  851 

+  18  01  49 

18.06 

1.05 

720 

ff  Uis.  Maj.  . 

2 

43  00-6 

2-37* 

+  49  S3  »5 

18.09 

1-55 

721 

89  Virginis  .  . 

5 

«3  43  37-4 

+3-248 

—  17  32  28 

—18.08 

1.05 

722 

B,  F,  1901  .  . 

6 

44  37*  0 

4-2.868 

+  19  12  05 

18.00 

1.06 

723 

Qroom.  2063  . 

6 

4S  38- 9 

—2.037 

+  83  19  47 

18. 01 

8.61 

724 

k  Cenimtri  . 

4-5 

46  35-6 

+3-435 

—  3*  «  34 

*7-93 

1. 17 

72s 

B,  F.  1907  .  . 

6-S 

46  43- » 

+2.  652 

+  35  00  51 

17.92 

1. 22 

726 

f  Draoonifl  •  . 

5 

13  48  04.4 

+»-7S» 

+  65  17  30 

—17.88 

2.39 

727 

Centauri  .  . 

3 

48  22.2 

3-7>o 

—  46  43  16 

17.87 

1.46 

728 

f!  Bootis  .  .  . 

3 

49  12.6 

2-857 

+  18  58  29 

18. 18 

1.06 

729 

9  BooHs  .  •  . 

5 

5*  *9-5 

2.  742 

+  28  03  23 

17-78 

1. 13 

730 

48  Hydra  .  .  . 

6 

13  S3  33-8 

3-349 

—  24  26  54 

*7-73 

1. 10 

104 

50  Cansiop^  8.  P. 

4 

»  S3  37.8 

+5-002 

+108  08  09 

—17.66 

3.21 

73* 

6  Apodis  .  .  . 

5 

»3  S4  09.  S 

5.652 

—  76  14  26 

17. 62 

4.20 

732 

p  Centauri  .  . 

1 

55  42.8 

4-174 

—  59  49  03 

17.60 

1.99 

733 

r  Virginis.  ,  . 

4-5 

55  47-6 

3.050 

+  2  06  04 

17. 62 

1.00 

734 

11  Bootis  .  .  . 

6 

55  58.6 

2. 722 

+  27  56  33 

*7.53 

*-  *3 

735 

B.  A,  C.  4679  . 

13  58  13- 7 

+3-245 

—  >4  24  59 

—*7-47 

*03 

736 

IT  Hydrse  .  .  . 

59  49-6 

3-407 

—  26  07  43 

17.52 

1. 11 

737 

0  Centauri  .  . 

«3  59  55- » 

3-5«o 

—  35  48  16 

18. 01 

1.23 

738 

a  Draconifl  .  •  . 

3-4 

14  01  16.6 

1.623 

+  64  55  32 

17.30 

2,36 

112 

Or.  454.  S.  P. . 

6-7 

2  02  46.  I 

5-374 

+106  30  so 

17.24 

3-  52 

739 

B.  A.  C,  4699  . 

6-5 

14  03  19.  9 

+2.409 

+  44  24  OS 

— *7-37 

1.40 

740 

d  Bootis  .  .  . 

5 

14  OS  09. 3 

2-739 

+  25  38  13 

17. 19 

1. 11 

114 

55  Cassiop^  S.  P. 

6 

2  05  28.  2 

4-631 

+114  00  57 

17- 

2.46 

741 

K.  Virginis.  .  . 

4-5 

14  06  45. 7 

3-«93 

—  9  44  «7 

16.94 

1.01 

742 

14  Bootis  . 

6-S 

08  33-4 

2.885 

+  13  29  57 

16. 92 

1.03 

743 

6  Octands  .  . 

5 

14  08  36.  S 

+8.903 

—  83  08  21 

—17.01 

1.03 

744 

4  Un.  Min., .  . 

5 

09  18.8 

—0.334 

+  78  04  58 

16.91 

4.84 

745 

L  Virginis.  .  . 

4 

09  59.0 

+3.  >38 

—  5  27  OS 

17-34 

1.01 

746 

a  Bootis  . 

I 

10  25.0 

+2. 735 

+  19  46  54 

18.89 

1.06 

747 

X  Bootis  .  .  . 

4 

14  12  00.  7 

+2.285 

+  46  36  58 

16. 72 

1.46 
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Authorities. 

No. 

Notes. 

A.  C.  N.  H<-*  G»^tJ.«.i. 

716 

N.  H«  G**  W.  0*.  . 

7*7 

N.  H‘*  G«->  O*  R.  . 

718 

E.B.G*-"-*-*  W.R.S. 

7*9 

A.  E.  C.  B.  N.  . 

720 

- 

W.Rd.R.  . 

721 

H»G»S*  .  .  .  . 

722 

S’  =  7.2  mag. 

H*  0^^  W.  Rd.  .  . 

723 

G»-»  .  .  .  . 

724 

G^W.S*  .  .  .  . 

7*5 

B.  W.  R.  . 

726 

01  M . 

727 

A.  E.C.B.N.H4A**!. 

728 

H<-»  G»-**  R.  S*  .  . 

729 

H^G^W.R.  .  .  . 

730 

A.  B.  N.  H«-*  G»-«-»-‘ 

104 

A.  0«  M . 

73* 

A.E.C.N.01M.  . 

732 

E.  C.  B.  G*^^*-*. 

733 

B.  G»‘*  W.  R.  .  .  . 

734 

H*  G»  R . 

735 

A.  G*-*  W.  Rd.  R.  . 

736 

G^»-*  W.  O*. 

737 

A,E.C.B.N.H<^*G. 

738 

HPG»Rd..  .  .  . 

112 

H*G^«Rd.R.S*-i  . 

739 

A.  B.  W.  . 

740 

B.  Rd.  R.  . 

**4 

A.  C.  B.  N. 

74* 

H«G®-4W.R.S*.  . 

742 

A.O1M . 

743 

A.B.H<G«‘»W.  .  . 

744 

B.  G»*i  Rd.  R.  .  . 

745 

AiE.C.B.N.H<-4»G^ 

746 

A.  B.  G*^i  W.  Rd.  R. 

747 
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FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 


Right  Ascen.,  Annual  Declination,  Annual  j 

1885.0.  Var.  1885.0.  Var.  ^ 


748  t  Bootis  .  . 

749  X  Virginis .  . 

750  £.  A.  C.  4757 

751  2  Libra  .  . 

752  B.  A,  C,  4776 

126  i  Casaiop.,  8.  P 

753  /  Bootis  .  . 

754  6  Bootis  .  . 

755  ^  Virginis.  . 

756  B.A,C.4797 


757  B,  A,  C,  4805  . 

758  p  Bootis  .  .  . 

133  36  Cassiop.,  8.  P. 

759  y  Bootis  . 

760  5  XTrs.  Min.  .  . 

761  7  Centauri  .  . 

762  Groom.  2125  . 

763  u  Bootis  . 

137  Gr,527,S,F,. 

764  0?  Centauri 

765  3  Libra  ;  .  . 

766  Piaz.  XIV,  140 

767  a  Apodis  .  .  . 

768  a  Lupi 

769  33  Bootis  .  .  . 

142  Brad.  366, 8.P. 

770  TT  Bootis  (pr.) 

771  ^  Bootis  .  .  . 

772  n  Virginis.  .  . 

773  34  Bootis  .  .  . 

774  e«  Bootis  .  .  . 

775  109  Virginis.  .  . 

776  n  Libra  . 

777  8  Librae  .  .  . 

778  o*  Librae  .  .  . 


h.  m.  s.  s.  ® 

4- S  14  12  05.6  +2  «27  +  SI  S3  S3 

5- t  12  53-3  3-237—123029 

6  15  26.5  3.581  —  34  IS  38 

6  17  14.4  3-2^  —  II  II  18 

6- 7  14  19  10. 1  3.443  —  26  19  46 

4  2  19  35.8  +4-856  +113  06  56 

5  14  21  06. 6  2. 796  +  19  44  40 

4-3  21  17.0  2.044  +52  22  57 

5  22  16.6  3.085  —  I  42  43 

6  23  30. 9  2. 496  +  36  42  42 

6-7  14  25  04. 9  +2. 366  +  42  18  59 

4- 3  14  26  52. 5  2. 588  +  30  52  36 

6- 5  2  27  07. 2  5. 574  +107  41  09 

3-2  14  27  27.0  +2.422  +  38  48  42 

5- 4  27  46. 8  — o.  195  +  76  12  26 

3  14  28  12. 6  +3. 786  —  41  39  05 

6  28  35. 5  1. 622  +  60  43  57 

5^  142940.4  2.613+301443 

6  2  31  17. 3  8. 249  +  99  02  28 

I  14  31  48. 8  4. 043  —  60  21  46 

^7  14  32  43-4  +3-444  —  24  31  48 

6  32  53. 2  2. 789  +  18  47  58 

5-t  33  37-4  7-150—783317 

3  34  17- 1  3-959—465336 

5-6  143433-4  2.234+445404 

7- 6  2  34  56.7  +5.073  +112  39  54 

4  14  35  19-  3  a-  818  +  16  54  42 

3- 4  35  39-4  2.862  +  14  13  21 

4  37  00.0  3.157  _  5  09  27 

5- 4  38  22. 5  2. 643  +  27  01  03 

a-3  14  39  57-  9  +2-  621  +  27  33  34 

4- 3  40  26. 2  3. 030  +  2  22  39 

6- 5  43  00. 9  3. 279  —  13  40  09 

6  44  19-6  3.306  —  15  31  07 

2-s  14  44  31.0  3.309  —  iS  33  48 
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FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 


Authorities. 

No. 

Notes. 

[4-2*.o: — 26^'. 

B.G*Ra.R.  .  . 

748 

Comp.  =8  mag. : 

A.C.  G^^^W. 

749 

W . 

750 

W..  . 

751 

W.  Rd.  R.  .  .  . 

752 

a.b.n.h<»-»g«-«  . 

126 

Foil.  + 1*.30 : — 2".oG* 

H«  R.  S«  .  . 

753 

A.  B.  N.  G»-<-*  . 

754 

B.G»R.  .  .  .  . 

755 

G»  W.  S«-‘  .  . 

756 

H«  G«  W.  Rd.  S*-*  . 

757 

A.E.  C.B.  H^5.9.iG*“» 

758 

B.  H«  G»  Rd.  R.  . 

>33 

. 

B.  G»-*  W.  Bk.  . 

759 

A.  N.  G^^*->  W.  . 

760 

0»  M . 

761 

B.Rd.  R . 

762 

H»G<»W.R.S*  .  .{ 

763 

H»  Ga***>  Bk.  Rd.  .  . 

137 

[ — o».2 :  -[* 

A.E.C.N.O^*M.  . 

764 

0*  =a»,  4  mag.: 

W.  R . 

765 

G<»  R.  S . 

766 

R  — 3090. 

A.  M . 

767 

M . 

768 

A.  B.  G' Bk.  Rd.  R.  . 

769 

B.H^G<‘»W.Rd.R.  . 

142 

[+0».S: — 2".o(6lluig.:Wl».) 

B.  H«-»  G*  W.  Bk.  . 

770 

G*  =  IT*  4  mag. : 

C.  B.  H<-«  Gfi-»-*-»  W.  . 

771 

B =mean,  2d  ^  4.5  mag. : 

B.  H»-*  W.  . 

772 

r-f-o».o6  +  o".6 
[only  elong.  in  4-in.  obj. 

H*  G»-»  W.  R.  S». .  . 

773 

A.E.  C.N.  G*-< 

774 

J  c»=7  mag. — 0*.  I  +  2''4 
{Test  for  2)(-}n.  teles. 

B.  G*  Bk.  R.  . 

775 

[— 0*.O4:  +  i".2  (1874)- 

N.  H*  G^a-*-*  W.  R.  . 

776 

Star  6^  mag.  = 

B.  W.  R.  .  . 

777 

[—1 1*.4 ;  4-2'  40''.8  (1885) 

A.  E.  C.  B.  N.  . 

778 

0^  =  6  mag. : 
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No. 

Star. 

Mag. 

Right  AA:en., 
1885.0. 

Annual 

Var. 

Dedination, 

188S.0. 

Annual 

Var. 

Sec.  3 

h.  m.  s. 

s. 

0  /  // 

// 

779 

f 

BoUis  .  . 

3-4 

14  46  05. 1 

+  a- 767 

+  >9  34  39 

— 15. 10 

1.06 

780 

f* 

Libra  . 

6 

48  08.3 

3- *48 

— 

11  25  42 

14.92 

1.02 

781 

Groom.  2164  . 

6 

48  3»-4 

I.  516 

+  S9  4S  42 

14.  70 

1.99 

78a 

f* 

Librae  .  .  . 

6-S 

SO  3»-7 

3-  247 

— 

10  56  40 

14-  76 

1.01 

783 

aiaPiazzi  XIV.  . 

6 

SO  45.0 

3-487 

— 

20  S3  43 

16.43 

1.07 

784 

221  Piazzi  XrV .  . 

6 

14  so  47. 6 

+  2.829 

+  14  S4  42 

—14. 73 

1.03 

iS8 

47Cephei,S.P.  . 

6-5 

2  50  50. 6 

7.701 

-fioi  02  15 

14. 73 

5.  22 

78s 

Li^  .  .  . 

3-4 

14  51  OI.O 

+  3899 

— 

42  40  11 

14.88 

1.36 

786 

p 

nn.Min.  .  . 

2 

SI  oa.9 

—  0.23s 

+ 

74  37  34 

14. 72 

3. 77 

787 

K 

Centauri 

3 

SI  40- 9 

+  3.877 

— 

41  38  30 

14. 70 

*34 

788 

S.A.C.493J  . 

S-6 

>4  S»  33-8 

+  *-98* 

+ 

so  os  S6 

—14.88 

1.56 

789 

6 

Libta  . 

4-5 

S4  49-7 

3.198 

— 

8  03  43 

14- so 

1.01 

790 

a 

Un.  Min.  .  . 

5 

55  45-5 

0.942 

+ 

66  23  27 

>4-38 

2.40 

791 

20 

Librae  .  . 

3-4 

S7  ao.4 

3-498 

— 

24  49  4S 

14.40 

1. 10 

792 

p 

Bootis  .  .  . 

3 

S7  36.9 

2. 260 

+ 

40  50  40 

14. 37 

*32 

793 

Bootis  .  .  . 

4-5 

*4  59  3*- » 

+  a.S7o 

+ 

27  23  48 

—14. 21 

*.  *3 

794 

e 

BooHs  .  .  . 

5-4 

15  02  15.0 

+  a- 633 

+ 

as  «9  03 

14. 20 

1. 11 

795 

Oroom,  2213  . 

7-6 

03  21.3 

—  6.701 

+ 

84  23  4S 

*3-  97 

10. 24 

796 

Librae  .  .  . 

5-4 

15  05  40.0 

+  3-409 

— 

19  21  21 

13.88 

1.06 

171 

48 

Cephel,  S.  P. . 

6-7 

3  05  45*  7 

7-391 

4*102  41  26 

13. 77 

4.55 

797 

1 

Lupi  .  .  . 

6 

*5  07  34.7 

+  3-8s8 

— 

31  05  21 

-13. 73 

1.17 

798 

7 

Triang.  Am.  . 

3-4 

08  11.4 

S-S>o 

— 

68  15  11 

13.71 

2. 70 

799 

B.  A.  C.  5026  . 

6 

09  12.8 

a.  28s 

+ 

38  4«  46 

13.60 

1.28 

800 

3 

Serpentis  .  . 

6 

09  a8.4 

a.  978 

“h 

5  22  01 

13. 58 

1.00 

801 

B.  A.  C.  5023  . 

6 

09  42.9 

3.461 

— 

21  S9  41 

13.66 

1.08 

802 

? 

Librae  .  .  . 

2 

15  lO  49.  I 

+  3-  221 

— 

8  S7  28 

—13. 53 

1.01 

803 

6 

Bootis  •  . 

3 

10  52.0 

2.421 

+ 

33  44  40 

13. 58 

1.20 

804 

1 

Un.  Min.  .  . 

5-6 

13  19.  2 

0.663 

+ 

67  47  Ol 

13. 73 

2. 64 

805 

5 

SerferUis  .  , 

5-6 

*3  25. 9 

3-042 

+ 

2  12  17 

13.85 

1.00 

806 

6 

Lupi  .  .  . 

4-5 

13  49*  5 

+  3-920 

— 

40  13  48 

13.31 

*3* 

807 

57 

Um.  Min.  .  . 

6-7 

15  14  36.4 

— 21.642 

+ 

87  40  26 

—13. 21 

24.64 

808 

Lupi  .  .  . 

5-6 

15  48.6 

+  3-813 

-- 

36  26  4S 

13.24 

1.24 

809 

Libra  . 

6-5 

16  36. 9 

3-337 

— 

14  43  22 

13. 18 

1.03 

810 

P 

Octantis  .  . 

6 

16  56. 1 

12. 87s 

— 

84  04  42 

13.08 

9.69 

81 1 

e 

Libra  .  , 

5-6 

*5  17  57-9 

+  3-244 

— 

9  S4  30 

13. 18 

1.01 
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Autliorities. 

No. 

Notes. 

[-|-o».i: — 6'^o. 

Bk.  R.  .  . 

779 

G*=2d  star  6-5 : 

N.  H*  R. .  .  . 

780 

B.  G3  Rd.R.  S. . 

781 

• 

C.N.H«G»-<-»-»'‘W.  . 

782 

[— i*.o :  -f  4''.2. 

C.  GAS-I  W.  0»  R.  . 

783 

W=pr.  star= 7-8  mag. : 

B.R.  S*  .  .  .  . 

784 

A.B.H«G«-«W.  . 

»S8 

0»  M . 

78s 

A.  E.  C.  B.  N. 

786 

O'  M . 

787 

G»  W,  Rd.  R.  S5»-» .  . 

788 

PiazziXIV,235.  Gr.2171. 

H4:t  W.  Rd.  R. 

789 

B.  G*-»  Rd.  .  . 

790 

G*=Piaz.  XIV,  260. 

A.  C.  B.  N.  H*  G<-«-»  . 

791 

A  -f-  B  -f-  N  =  1/  Scorp. 

A.C.B.N.H<-*G»-»  . 

792 

E.  C.  B. 

793 

G*  W.  R.  . 

794 

G»  W.  Rd.  R. .  .  . 

79S 

B.  N.  H«  W. 

796 

A.B.N.H<»-*G»W.  . 

171 

G«  W.  .  .  . 

797 

0*-*  M . 

798 

G^W.Rd.  S*  .  .  . 

799 

B.  G<->  W.  R.  .  .  . 

800 

H»  G*^8  R . 

801 

Piaz.  XV,  h.  19. 

A.  E.  C;  B.  N.  . 

802 

[4.8».6;  +  28".4. 

A.C.B. 

803 

Comp. =8^  mag. 

1 

B.  W  Rd.  .  . 

804 

G*  =  Groom.  2214. 

H*  W.  R . 

80s 

, 

H*  0»  M . 

806 

Not  d  Lupi  of  G® 

■ 

[r  =  6  mag. 

C.  H3-1  G«-^*  W.  Rd. 

807 

Gr.  2283,  B.  A.  C.  5140, 

H*Ga'*W.Oi  .  . 

808 

N.G<»W.R.  .  .  . 

809 

A.O‘M.  .  .  .  . 

810 

• 

H<-»G<W.R. .  .  . 

811 

i 

S.  Ex.  29 - 66 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  d 

h.  m.  s. 

s. 

0  /  // 

// 

812 

n 

Coronae  .  . 

15  18  27. 2 

+  *-479 

+ 

30  42  14 

—13- 17 

1. 16 

813 

Bootis  .  .  . 

20  08.8 

2.  266 

+ 

37  46  5* 

12. 79 

1.26 

814 

ri 

Serpentis  . 

6 

20  27.4 

+  *-778 

+ 

15  50  00 

12.86 

1.04 

81s 

7* 

X7rs.2fllii.  .  . 

3 

20  55. 1 

—  o-  »37 

+ 

7*  14  36 

12. 81 

3.28 

816 

c 

Librae  .  .  . 

6-7 

21  46.3 

+  3-374 

— 

16  18  53 

12.82 

1.04 

817 

1 

Draconis  .  . 

3 

15  22  22.5 

+  1.338 

+ 

59  22  10 

— 12.69 

1.96 

818 

p 

Coron.  Bor. .  . 

4-3 

23  05.3 

2.475 

+ 

29  30  09 

12.63 

1. 15 

819 

S.  A.  C.  5109  . 

6-7 

26  00. 5 

3-437 

— 

19  16  40 

12.51 

1.06 

820 

Bootis  .  . 

4-5 

26  47. 9 

2.153 

+ 

41  13  33 

12.41 

*•33 

821 

Bootis  .  .  . 

4-5 

27  39.9 

2. 145 

+ 

41  17  *5 

ia.35 

*•33 

822 

e 

Coron.  Bor. . 

4 

15  28  17.4 

+  *-415 

+ 

31  44  5* 

—12.40 

1.18 

186 

Qr.  642,  S,  P. . 

6 

3  28  59.0 

19-503 

+ 

93  43  02 

12.21 

*5.42 

823 

r 

librae  .  .  . 

4-5 

15  29  05. 7 

3-347 

— 

14  23  29 

12.26 

1.03 

824 

d> 

Serpentis  .  . 

3-4 

29  18.7 

2.^ 

+ 

10  55  24 

12. 20 

1.02 

8*5 

a 

Coron.  Bor. .  . 

2 

29  49. 2 

a- 539 

+ 

27  06  08 

12. 32 

1. 12 

826 

14 

Serpentis 

6 

»S  30  34-8 

+  3-076 

— 

0  10  40 

—12. 15 

1.00 

827 

Lupi  .  •  • 

S 

32  27. 9 

3.79a 

— 

34  02  II 

12.07 

1.21 

828 

f 

Bootis  .  .  . 

5 

33  41-8 

+  a.  154 

+ 

40  43  41 

11.89 

1.32 

829 

e 

Kin,  .  . 

5 

34  50.9 

—  1.896 

+ 

77  43  54 

11.86 

4-7* 

830 

c 

Cor.  Bor.  foil.  . 

4 

35  02. 8 

+  2.256 

+ 

37  00  35 

11.86 

*•  25 

83* 

a 

Librae  .  .  . 

5 

»S  35  »9-  3 

+  3-446 

— 

19  18  18 

—I*.  95 

1.06 

Lupi  .  .  . 

5-6 

35  ai-4 

3-806 

— 

34  20  21 

1 1. 91 

1.  21 

833 

1 

Serpentis 

5-4 

36  *5-4 

a- 673 

+ 

20  02  27 

11.78 

1.06 

834 

r 

Coron.  Bor. .  . 

4-3 

*5  37  54-8 

2.256 

+ 

26  39  38 

11.62 

1. 12 

194 

r 

CamelppnS.P. 

4-5 

3  38  13-8 

6. 216 

+109  01  26 

11.64 

3- 06 

835 

a 

Serpentis  .  . 

2-3 

15  38  36. 2 

+  2.951 

+ 

6  47  17 

—11-54 

l.OI 

836 

P 

Serpentis  .  . 

3-4 

40  52.8 

2. 767 

+ 

15  46  56 

11-57 

*.04 

837 

K. 

Serpentis  .  . 

4 

43  33-8 

2.698 

+ 

18  29  51 

11-33 

1.05 

838  j 

Serpentis  •  • 

4-3 

43  37.* 

3- 127 

— 

3  04  38 

11. 27 

1. 00 

839 

12 

Draconis  .  . 

5 

44  55- 0 

0.902 

+ 

62  57  19 

11.21 

2.20 

840 

P 

Triang.  Aus,  . 

3 

15  45  01.4 

+  5-232 

— 

63  04  23 

— 57 

2. 21 

841 

e 

Serpentis  . 

3-4 

45  05*0 

a- 987 

+ 

4  49  29 

11.07 

1.00 

842 

;i 

Librae  .  .  . 

^^5 

46  39-4 

3-473 

— 

19  49  20 

11.06 

1.06 

843 

a 

Coron,  Bor. 

5-4 

46  53-9 

+  a.  258 

+ 

36  00  54 

”•33 

*.24 

844) 

c 

Urs.  Min.  .  . 

4-5 

»5  48  11.3 

—  2.256 

+ 

78  08  52 

10.91 

4,87 

Go 
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FIELD  CATALOGUE  OF  1378  TIME  AND  aRCUMPOLAR  STARS. 


Authorities. 

No. 

Notes. 

2d  star=6-5  mag.: 

A.B.N.H“GM*‘W. 

/A=J  mag.  +1*4—1'  47" 
l/fi  double  o".5 ;  8.5  m^. 

B.W.R.  .  .  .  . 

A.CB.N. 

81S 

/  mag.  :--223*.5d=o". 

C.  N.  G»-«  W.  Rd.  R. 

816 

^  libmsrC+N+Rd. 

CB.H»G»-»  W.Rd.. 

817 

A.  B.  H«  R.  S» 

818 

N.  H*  G**»  W.  R. .  • 

819 

B.H<**G*Rd.R.  . 

820 

B.H^*G»W.Rd,  . 

821 

B.  H>  R.  .  .  . 

822 

• 

H>.iG^*-*W.Rd.  . 

186 

B.G‘«*»-*W.Rd.R.. 

823 

[+o*.os— 3".s. 

G*  Bk.  R.  S'  .  .  . 

824 

Bk  =  13  d :  Ji  S3-4  mag. : 

A»  E.  C.  B.  N. 

825 

G>  Bk.  R . 

826 

. 

827 

B.  H*  G*  W.  Bk.  Rd. 

828 

H*  G^'*'-*  Rd.  R.  . 

829 

Groom.  2268. 

B.  G^*  Bk.  ... 

830 

^  pr.=4mag.:— o*4:+4". 

CN.G^^^iW.R.  . 

83* 

H«  G'  .... 

83* 

IP'G'R.S'  ..  .  . 

833 

B.  G^*  R . 

834 

A.  B.  H*' 0**  W.  . 

194 

83s 

C+C.i  +  49//.9. 

A>E.C.B.N.H<-'->  . 

Comp.  =  15  mag.: 

B.  G<-M  W.  Bk. 

836 

Comp.  =  10  mag. : 

B.  G'-"  W.  R.  .  . 

837 

[ — 2*  I : — 2^'.7. 

B.H*«G»W.Bk.  . 

838 

B.  G'^*  R . 

839 

G«=Pia2.  XV,  198. 

01  M . 

840 

AE.B.N.H«->G»-«*» 

841 

C.N.H^«G3-*-iW.  . 

842 

G*^R.S»  .  .  .  . 

843 

A.E.C.B.  N.H«-»G. 

844 
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UIIITED  STATES  COAST  AND  GEODETIC  SUEVET. 


HELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 


No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declinatioir, 

1885.0. 

Annual 

Var. 

Sec.  6 

h.  m.  s. 

s. 

0  /  // 

// 

84s 

Lupi  .  .  . 

4-5 

»S  49  3*- 4 

+  3-236 

—  33  37  39 

—10. 82 

1. 20 

206 

Or.74e,S.P.  . 

S-6 

3  SO  50.8 

9. 740 

+  99  37  17 

10.  76 

5.97 

846 

y 

Seipentis  .  . 

4-3 

IS  51  08.  S 

2.769 

+  16  02  16 

11.96 

1.04 

847 

IT 

Scorpii  . 

3-4 

5‘  53-7 

3-  618 

— *25  46  SS 

10.68 

1. 11 

848 

e 

CoxoiLBor..  . 

4 

52  47-  7 

2,483 

+  27  12  41 

10. 63 

1. 12 

849 

6 

Scorpii  .  .  . 

a-3 

IS  S3  3*- 1 

+  3-538 

—  22  17  36 

—10.55 

1.08 

850 

49 

Librse  .  .  . 

5-6 

S3  S*-  * 

3.355 

—  16  II  36 

10.86 

1.04 

851 

Gtoom,  2296  . 

5-6 

SS  03.6 

I.  410 

+  SS  04  29 

10.30 

*75 

852 

r 

Herculis  .  . 

6-5 

56  04-3 

2.695 

+  18  08  13 

10. 16 

1.05 

853 

Scorpii  .  •  . 

2 

S8  45- 1 

3- 480 

—  19  29  23 

10. 16 

1.06 

854 

e 

Draconis  .  • 

4-3 

IS  S9  44.0 

+  I- IIS 

+  S8  S*  21 

—  9-72 

2.93 

85s 

Had,  3523 .  . 

7-6 

16  00  24.  1 

— 12.  130 

+  85  37  48 

10.00 

13.  *3 

215 

Or.7SO.S.P. . 

6-7 

4  00  45. 8 

+17-043 

+  94  44  S8 

9-99 

12.08 

856 

K 

HercuHs  •  . 

5 

16  02  53. 1 

2.702 

+  17  21  15 

9.81 

1.05 

857 

Apodis  •  •  . 

5-6 

03  II. 8 

8-731 

—  78  24  10 

9. 79 

4-98 

858 

T 

Coron.  Bor, 

4-5 

16  04  46.0 

+  2. 192 

+  36  47  02 

—  9.33 

1.25 

859 

f 

Herculis  .  • 

4 

05  08.6 

1.881 

+  45  *4  13 

9.60 

1.42 

860 

Scorpii  .  •  . 

4-5 

os  18.7 

3-478 

—  19  09  39 

9.66 

1.06 

861 

Qroom.  2320. 

6-5 

06  00. 5 

0. 138 

+  68  06  48 

9.50 

2.68 

862 

6 

Ophiudii  .  . 

3 

08  19.2 

3-139 

—  3  23  51 

9.53 

1. 00 

863 

a 

Cor.  Bor.  (mean) 

6 

16  10  22. 2 

+  2.242 

+  34  09  02 

—  9.24 

1. 21 

864 

€ 

Ophiuchi  . 

3-4 

12  14.2 

+  3-  *69 

—  4  24  41 

9.06 

1.00 

86s 

19 

'  Urs.  Min.  .  . 

6 

14  07.0 

—  1.786 

+  76  09  59 

8-95 

4. 18 

866 

<r 

Scorpii  .  .  . 

4-3 

14  11.9 

+  3.636 

—  25  17  57 

8.96 

1. 10 

867 

r 

Apodis  .  .  . 

4-5 

15  50.4 

8.986 

—  78  38  08 

8.89 

5.08 

868 

r 

Herculis.  .  . 

3-4 

16  16  17. 1 

+  1. 801 

+  46  35  15 

—  8-  75 

1.46 

869 

r 

Herculis  .  . 

3 

16  50.8 

2.644 

+  19  25  26 

8.68 

1.06 

870 

p 

Ophiuchi  .  . 

5 

18  41.4 

3-588 

—  23  10  52 

8.62 

1.09 

871 

u 

Herculis  .  . 

5 

16  20  06. 5 

2-765 

+  *4  17  56 

8.50 

1.03 

231 

Gr,828,S.B.  . 

6-5 

4  20  11.2 

+  6.866 

+107  43  14 

8.46 

3.29 

872 

V 

Urs.  Min. .  . 

5 

16  20  52. 6 

—  1.825 

+  76  01  12 

—  8.13 

4.19 

873 

Groom.  2343  . 

6-5 

21  54.5 

+  *.309 

+  55  28  01 

8.34 

1.77 

874 

a 

Scorpii  .  .  . 

1-2 

22  21.4 

3.670 

—  26  10  33 

8.32 

1. 11 

87s 

V  . 

Draconis 

3-2 

22  26.2 

0.805 

+  61  46  29 

8.23 

2. 11 

876 

* 

Ophiuchi  .  . 

5-4 

16  24  33.5 

+  3.427 

—  16  21  40 

8.16 

1.04 
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Authorities. 

No. 

Notes. 

G<»W.Oi  .  .  . 

[=+o*.8:— 7".o. 

84s 

Lupi 

W.  Rd.R.  . 

206 

B.H^«G»-^*-»W.R.S* 

846 

N. 

847 

A.  B.  N. »»  G*"-** . 

848 

A.  C.  B.  N. 

849 

C.G»-*^*W.R.  .  . 

850 

B.H"Rd.S. .  .  . 

851 

G*-<W.R.S»  .  .  . 

852 

[+0*4:+ 13". 

A.E.C.B.N,H<-*^MG< 

00 

/3*  Scoipii=5-6  mag. : 

B.H«-*G<wRd.R.  , 

854 

G»  Rd . 

8SS 

C.B.H«‘G»-«W.  . 

215 

C+o*4+3«>".S,'Wb- 

H«  G»-«  W.  R.  S».  . 

856 

ic*=7  mag. 

A.O»M . 

857 

0*  =d*  6  mag. : 

[-t-o*-7!+«'39"-S- 

G»-‘*W.R.S^«  .  . 

858 

f  [— i*.2:  +  36''.8,G» 

A.B.G«Rd.R.  .  . 

859 

4  Comp.  =  7  mag. : 

C.N.H**»G*-«W.O> 

860 

1  subdiv. :  8mag.  1^.8,  Wb. 

A.N.H«G*-«*»W.  . 

861 

A,  E.  C.  N.  O-i 

862 

[_o«.i:-.3//.i,  Wb. 

A.C.H»G»-«W.R.S. 

863 

Comp.  =  6)4  mag. ; 

B.  H<-M  G*-*  W.  R.  . 

864 

B.H«-»G*'«Rd.R.  . 

865 

[— it.5:—o'/.7,  Wb. 

C.N.H*G»’«-«n  W.O* 

866 

Comp.  =g)4  mag. 

A.O'  M . 

867 

A-B-N-HiG^^Jw-i  . 

868 

E.  B.  H»-»  G»  Rd.  R.  . 

869 

[comp,  double;  dark  field. 

[+  0*.02,  +  3".9 :  each 

N.  H«  G*’*  W.  R.  .  . 

870 

50  Ophi.  2d  =  8  mag. 

B.  H<-M  OH  R.  S»  . 

871 

Comp.  r=  12  mag. : 

G»-'  Rd . 

231 

[+0".02, — 2''.0 

[1878— 5»  Burnham. 

A.B.G*«'*-iW.Rd.  . 

872 

B.  G3-‘ . 

873 

[seen  with  2^-in. 

L — +  o'M  gni. 

A.E.C.B.N.H*»-‘G»-> 

874 

Comp. =7  mag.: 

AE.C.B.N.H<-’-»G*<-> 

87  s 

Dou. :  Gr.  2^6=d6  mag. : 

N.  H»  G*’«>->-'  W.  . 

876 

[ — 9*.6-f-  II'  o".3. 
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FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 


No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  6 

h.  m.  s. 

s. 

0  /  // 

// 

877 

X  Ophiuchi  . 

4-3 

16  25  06.8 

+  3-024 

+  2  14  13 

—  8.  II 

1. 00 

878 

P  Hcrculis  .  . 

2-3 

25  16.6 

2.577 

+  21  44  27 

8.07 

r.07 

879 

ft  Herculis 

6-S 

26  56.2 

+  2.953 

+  5  46  01 

7.97 

1. 01 

880 

A  Draoonls  .  . 

5 

28  12.9 

—  0.  137 

-J-  69  01  00 

7.80 

2.  79 

881 

r  Scorpii  . 

3-4 

*8  43-  5 

+  3-  727 

—  *7  58  35 

7. 82 

I-  *3 

882 

a  Herculis  .  . 

4 

i6  30  23. 8 

+  >-93» 

+  42  40  29 

—  7-63 

1.36 

883 

^  Ophiuchi  . 

3-2 

30  49. 6 

3- 299 

—  lo  20  00 

7-59 

l.OI 

884 

B.  A.  C.  5568  . 

6-7 

16  32  50.0 

1.747 

+  46  50  46 

7.47 

1.46 

245 

ar.848,S.P. . 

6 

4  33  22-  7 

7.975 

4.104  16  II 

7-58 

4.06 

885 

24  Scorpii  .  .  . 

5 

34  55-  3 

+  3-462 

—  17  31  05 

7.  26 

1.05 

886 

Qrooin.2373. 

6 

16  35  35-  2 

—  2. 774 

+  77  40  17 

—  7.21 

4.68 

887 

a  Triang.  Aus.  . 

2 

36  29.8 

+  6. 295 

—  68  48  52 

7.20 

2. 77 

888 

^  Herculis  .  . 

3-2 

16  36  57.  I 

2.263 

+  3>  48  43 

6.66 

1. 18 

250 

Gr.  ase,  s,  p. . 

s-^ 

4  38  SI  9 

10.990 

4-  99  00  00 

6-95 

6.39 

889 

H  Herculis  .  . 

3 

16  38  57. 2 

2.054 

+  39  08  29 

7-03 

1.  29 

890 

18  Draconii  .  . 

5-6 

16  40  07. 4 

-J-  0.400 

-f  64  48  26 

—  6.87 

2-  35 

253 

a  Cunelop.,S.P. 

4 

4  42  37-  2 

5-922 

+113  5>  «6 

6.64 

2.47 

891 

s  Scorpii  .  .  . 

3 

16  42  43.0 

3-875 

—  34  05  02 

6. 97 

1.21 

892 

Groom.  2377  . 

5 

43  07.0 

1.133 

+  56  59  «S 

6. 56 

1.84 

893 

20  Ophiuchi  •  . 

5 

43  28.3 

3. 3*3 

—  10  34  41 

6.65 

1.01 

894 

yS  Scorpii  .  .  . 

3 

16  44  04.7 

+  4-053 

—  37  45  22 

—  6.66 

1. 26 

89s 

Groom.  2388  . 

7-6 

44  30- * 

—  1.368 

+  74  05  44 

4-  6.49 

3-65 

896 

h  Herculis.  .  . 

6-5 

44  44-4 

-f-  2.912 

+  7  26  50 

-6.45 

1.01 

897 

^  Scorpii  . 

3 

46  29.2 

4. 201 

—  42  09  45 

6. 52 

*•35 

898 

49  Herculis  .  . 

6 

46  SO-  7 

2. 728 

+  IS  10  05 

6.28 

1.04 

899 

51  Herculis  .  . 

<^5 

16  46  59. 2 

+  2.484 

+  24  s«  13 

—  6.27 

1. 10 

900 

i  Ophiuchi  . 

4-5 

48  34-0 

2.835 

4-  10  21  18 

6. 17 

1.02 

901 

54  Herculis  .  , 

6-5 

16  50  18.9 

2-633 

+  18  37  07 

5-95 

1.06 

262 

Rad.WUS.P. 

6-7 

4  S«  07. 8 

20.489 

+  94  II  37 

5-94 

13.68 

902 

K  Ophiuchi  .  . 

3-4 

16  52  13. 5 

2.837 

+  9  33  17 

5.82 

1. 01 

903 

30  Ophiuchi  . 

<^5 

16  54  59. 8 

+  3- 156 

—  4  02  57 

—  5- 67 

1. 00 

904 

e  Herculis  .  . 

3-4 

SS  S8. 3 

2.293 

+  31  05  48 

5-49 

1. 17 

90s 

d  Herculis  .  . 

5 

57  21.6 

-f  2.  2II 

+  33  44  09 

5-41 

1. 22 

906 

e  Urs.  Min.  .  . 

4-5 

57  47. 3 

—  6.345 

+  82  13  29 

5- 38 

7-  39 

907 

60  Herculis  .  . 

5 

17  00  02.  7 

+  2.780 

+  12  S3  58 

5. 18 

I- 03 
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FIELD  CATALOGUE  OF  1278  TIME  AND  aRCUMPOLAR  STARS. 


No. 

Star. 

Mag, 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  d 

h.  m.  8. 

s. 

0  /  // 

// 

908 

£.  A.  C.  S774  . 

^5 

17  02  17.8 

+  3- 091 

— 

0  55  35 

—  5.00 

1.00 

271 

19  Camelop.,S.P.. 

5 

S  03  37-  S 

9.768 

+100  54  IS 

5- 03 

5-39 

909 

V 

Ophiuchi 

2-3 

17  03  47.0 

3-43S 

— 

*5  34  S3 

4-  79 

104 

910 

Groom.  2415  . 

6 

G4  01. 6 

*.950 

+ 

40  40  00 

4.86 

1.32 

911 

s.A.c.sm  • 

6-7 

05  28.0 

.  *-473 

+ 

50  59  17 

4-74 

*•59 

912 

B.  A,  C.  5804  . 

6 

17  07  46.2 

+  3-934 

— 

33  34  S3 

—  4-59 

1.  20 

913 

Ophuichi  . 

6 

08  16.7 

3-684 

— 

26  25  57 

5- 65 

1. 12 

914 

f 

Draconis  .  . 

3 

08  27.3 

0.  167 

+ 

6s  SI  25 

4.4* 

2.45 

9*5 

0* 

Herculis  .  . 

Var. 

09  24.2 

3-733 

+ 

14  3*  20 

4.37 

1.03 

916 

6 

Herculis  .  . 

3 

10  18.3 

3-459 

+ 

34  58  33 

4.47 

1. 10 

9*7 

IT 

Herculis  .  . 

3-4 

17  11  02.4 

+  2.088 

+ 

36  56  22 

—  4.24 

1. 25 

918 

U 

Herculis  .  . 

4 

»3  04-5 

2.  21 1 

+ 

33  *3  38 

4.11 

1. 20 

9*9 

e 

Ophiuchi  .  . 

3-4 

14  56. 8 

3-679 

— 

34  52  4* 

3*97 

1. 10 

920 

y 

Ara .... 

3 

IS  43- 9 

s-033 

— 

56  16  03 

3-  93 

1.80 

921 

Ara.  .  .  . 

3 

IS  44.6 

4-978 

— 

55  25  09 

3.85 

1. 76 

922 

w 

Herculis  •  . 

5-6 

17  16  21.4 

+  2.242 

+ 

32  37  00 

—  4.84 

1. 19 

923 

d 

Ophiuchi  .  . 

5 

19  20.8 

3-659 

— 

24  04  06 

3- 67 

1. 10 

924 

d 

Ophiuchi  .  . 

4-5 

20  00.6 

3-823 

— 

39  45  43 

3.66 

1.15 

92s 

6 

Arse.  .  .  . 

4 

20  43*3 

5-400 

— 

65  35  ** 

3-57 

2.42 

926 

a 

Ophiuchi  .  . 

5-4 

20  48.5 

2.976 

+ 

4  *4  29 

3-39 

1.00 

927 

V 

ScorfU  ,  .  . 

3 

17  22  56. 7 

+  4-075 

— 

37  12  12 

—  3- 32 

1. 26 

928 

a 

Ara .... 

3 

22  57. 2 

4.627 

— 

49  46  59 

3-3* 

*•55 

929 

K 

Herculis  .  . 

6 

*7  23  4*.  3 

1. 586 

+ 

48  21  25 

3.20 

1.50 

290 

Or.  966,  S.P.. 

6-7 

5  24  21.6 

7-999 

-fio5  02  06 

3-  *3 

3.86 

291 

64  Cunelop.,S.P. 

6-7 

5  25  14-3 

18.604 

+ 

94  5*  5* 

3- 03 

11.79 

930 

1 

Scorpii  .  ,  . 

3 

17  25  48.0 

+  4.068 

— 

37  oi  08 

—  30* 

1.25 

93* 

1 

Herculis  •  . 

5-4 

26  05. 3 

2.421 

+ 

26  II  S3 

2. 92 

1. 11 

932 

Draconis  .  . 

3-2 

27  50. 1 

+  »-353 

+ 

52  23  12 

2.81 

1.64 

933 

Groom,  2456  • 

6-7 

28  30. 2 

—  4-623 

+ 

80  14  11 

2. 77 

5.90 

934 

e 

Scorpii  ,  .  . 

3 

29  03.4 

+  4-306 

— 

43  55  32 

2.68 

1-37 

935 

a 

Ophiuchi  .  . 

2 

17  39  35-8 

+  3.  783 

+ 

12  38  40 

—  2.89 

1.02 

936 

Draconis  .  . 

4-5 

29  54-7 

1. 179 

+ 

55  *5  47 

2.58 

1. 76 

937 

Serpentis  .  . 

4-3 

31  00. 1 

3-43* 

— 

15  19  30 

2.50 

1.04 

938 

Ophiuchi  . 

5-4 

3«  35-6 

+  3-258 

— 

8  02  51 

2. 50 

1.01 

939 

/ 

Draoonla  .  . 

5-6 

17  33  25- 4 

—  0.254 

+ 

68  12  29 

2. 28 

2.69 
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Authorities. 

No. 

Notes. 

W.  R . 

908 

B.  H<  G»-«  Rd.  R.  . 

371 

A.E.C.B.N.H^G^’ 

909 

B.H**W.Rd.S».  . 

910 

H»W.  Kd.S».  .  . 

911 

H«-* . 

C.  N.G*J-«->W.O'R. 

913 

9*3 

rA*=6in*g.:-f.o».as+3".4 

A>=4|imag.:R 

C. 

914 

[a*=3.lto3.9ma«, 

[+o‘.34— i'7.7 

A«E.C.B.N.H*»->G»-« 

9*5 

Comp.  mag. : 

C.B.G*‘«W.R.S»  . 

916 

Comp.  S}4  mag. : 

[— o».o— 19".3. 

A.  C.  B.  W. 

9*7 

H*G»-*W.  R.St*  . 

918 

A.E.CB.N.H<4HG»-* 

9*9 

0‘M.  Gi  .  .  .  . 

920 

0>  M.  Gi  .  .  .  . 

931 

C.H«G<W.R.S.  . 

933 

A.  N.H<^  (>««■*•»  W. 

923 

Vsr.=B. 

C.  W.  0>  M.  R.  . 

934 

A.O»M . 

925 

E.  H»G»-<A*-»W.R.  . 

936 

H«G>W.O».  .  . 

927 

0»  M.  Gi . 

938 

B.  G*  Bk.  Rd.  R.  .  . 

929 

Rd+G*=;r. 

A.B.N.H^>G*‘<**-»W. 

290 

A.H*G«‘«-*-‘W.Rd.R. 

291 

Groom.  944. 

G*^*-!  W.  C)»  .  . 

930 

f  Sol.  sys.  moves  towards 

H3  g*a*.i  W.  R.  S*  . 

93* 

•j  this  pt,  Heisc.  and  Airj 

A.E.C.B.N.Hfc»G>^» 

932 

(  4c  deep,  dull  orange. 

H*  Rd . 

933 

0»  M . 

934 

A.E.C.B.N.H>»G*-» 

935 

[4-4*4!— 41";  G*. 

B.G»-»W.Rd.R. .  . 

936 

Draconis  =  4-5  mag.  s 

B.  W.  O'  .  . 

937 

G*  R.  ... 

938 

B-H^G^^iW-Rd.  R.. 

939 

S.  Ex.  29 - 67 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  S 

940 

K  Scorpii  . 

3 

h.  m.  s. 

17  34  32.0 

s. 

+  4-147 

0  /  // 

-  38  58  13 

// 

—  2.24 

I.  29 

941 

0  Serpentis 

5-4 

3457.0 

3-368 

—  12  48  46 

2.  22 

1.02 

942 

i  Herculis 

3-4 

36  13-5 

1.703 

+  46  04  03 

2. 10 

1.44 

943 

58  Ophiuchi  . 

5 

36  32-  4 

+  3-  593 

—  21  37  34 

2.  II 

1.08 

944 

(.)  DraoonU  .  . 

5 

37  37.6 

—  0. 356 

4“  68  4^  40 

I.  62 

2.  77 

94S 

Ophiuchi  .  . 

3 

>7  37  47-4 

4-  2.960 

+  4  37  00 

—  *.77 

1. 00 

946 

3  SagUtarii  . 

5 

17  40  19.3 

3. 772 

—  27  47  09 

1.75 

».i3 

307 

Rad,155$,S.P. 

6 

5  40  35. 1 

6.747 

+  HI  33  SO 

I.  70 

2. 72 

947 

ft  Herculis 

3-4 

17  41  57.5 

2.346 

+  27  47  18 

2.34 

1. 13 

948 

y  Ophiuchi  . 

4-3 

42  07.6 

+  3-<»S 

+  2  45  05 

1.63 

1. 00 

949 

^  Draoonis  .  . 

4-5 

17  43  59.  * 

-  1.080 

4-  72  12  18 

—  1.67 

3-  27 

950 

87  Herculis 

6 

44  09.4 

+  2.432 

+  25  39  49 

1. 18 

I.  II 

951 

30  Draccms  . 

S-6 

46 19.4 

1.427 

+  50  48  30 

1.03 

1.58 

952 

B.  A.  C.  6062  . 

5-^ 

48  20.  2 

1.952 

4-  40  00  27 

0.97 

1.3* 

9S3 

89  Herculis 

6-5 

50  46. 8 

2.  420 

4-  26  04  05 

0.  78 

I.  II 

9S4 

§  Draconis 

3-4 

17  51 32.6 

+  1041 

+  56  S3  27 

—  0.67 

1. 81 

9SS 

0  Herculis  .  . 

4 

52 18.5 

2.055 

+  37  »S  59 

0.66 

I.  26 

956 

V  Ophiuchi 

3-4 

52  4»-8 

3.304 

—  9  4S  30 

0.  74 

1. 01 

9S7 

^  Herculis 

4-3 

S3  *7-8 

2.  330 

+  29  15  39 

0. 62 

1. 15 

958 

y  Draconis 

2-3 

S3  56.  2 

I.39I 

-f  51  30  09 

0. 62 

1. 61 

9S9 

67  Ophiuchi 

4 

17  S4  S3-  « 

+  3-004 

+  2  56  16 

-  0.51 

1. 00 

960 

35  Draconis  .  . 

5 

SS  24.3 

—  2.695 

+  76  58  38 

0.  24 

4.38 

961 

68  Ophiuchi  . 

5 

SS  SS- » 

+  3-043 

+  I  18  32 

0.31 

1. 00 

962 

r  Ophiuchi  . 

5 

56  50.4 

3-  270 

—  8  10  35 

0.  26 

1. 01 

963 

Sagittarii  . 

3-4 

17  S8  25.2 

3-851 

—  30  25  27 

0.  36 

1. 16 

964 

Ophiuchi,  70  . 

4-5 

»7  59  38-4 

+  3-030 

+  2  31  39 

—  I.  12 

I. CO 

96s 

B.  A.  C.  6127  . 

5 

18  00  48.  0 

3-  795 

—  28  28  09 

4-  0.02 

1. 14 

328 

36  Camelop.,8.P. 

^5 

6  01  16.  7 

6.030 

+114  44  21 

4-  0. 14 

2. 43 

329 

Or.  1004,  S.P. . 

6-7 

6  01  24.4 

26.  817 

+  93  «4  «S 

—  0. 20 

17.71 

966 

72  Ophiuchi  . 

3-4 

18  01  53. 8 

2.843 

+  9  32  53 

4-  0. 21 

1. 01 

967 

0  Herculis 

4-3 

18  03  03. 4 

+  2.339 

+  28  44  50 

4-  0. 28 

1. 14 

333 

22  Camelop.,  S.P. 

5-4 

6  06  09. 6 

6.618 

+110  38  31 

0. 66 

2.84 

968 

ft^  Sagittarii 

4 

18  06  53.  2 

3-  587 

—  21  05  16 

0. 59 

1.07 

969 

A  Herculis,  104 

5 

07  34.6 

4-  2. 261 

+  31  22  36 

0. 58 

1. 17 

970 

6  Uxs.  Bflln.  .  . 

4-5 

18  09  24.9 

-19.435 

+  86  36  38 

0.85 

16.91 

_ i 
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Authorities. 

No. 

Notes. 

H*W.O»M.  .  .  . 

940 

W.  0»  R.  .  . 

941 

A.B.H3G^*-*W.Rd.R. 

942 

N.H«  Rd. 

943 

A.  B.  N. 

944 

945 

N.H*»G»->->W.Rd.  . 

946 

Rd-C^^  .  .  .  . 

307 

[ —  2*.o :  —  I4''.o :  yl.  bl. 

A.E.C.B.N.H^>G^ 

947 

Comp.  =  10  mag. : 

B.  H3  C^*-»  W.  R.  . 

948 

[Comp.  doub. :  Clark. 

[+i*.8:  +  3o";  W. 

A.  B. 

949 

Ga.a=foll.  star  5^  mag.: 

H»  G“  R.  S>  .  .  . 

950 

H*  G»  W.  Bk.  Rd.  R. 

951 

&  Rd.  R.  S»-»  . 

952 

H«G*.«w.R.  s»  . 

953 

B.  HaG*^«-»  W.  Rd.  R. 

954 

A.B.H»G*->W.Bk.  . 

955 

C.B.H*G»-»W.Bk.  R. 

956 

B.  GAa-»  R.  .  .  . 

957 

A.E.C.B.N.H4-a-*^iG. 

958 

.  .  . 

959 

B.  G*^<-a*»  Rd.  R. 

960 

H*G*R . 

961 

G3  0.  R . 

962 

[-44*.8:-9'33"- 

A.  B.  N.H<-«G«W. 

963 

7‘!5K“^" 

[+o*.30:— o".l. 

C.  H3  G^-a-i  W.  R.  . 

964 

G*=/*  6  mag.; 

H«  G^8  W.  0»  R.  . 

965 

[per.  about  8o  yeaza. 

B.  R.  Rd.  .  .  . 

328 

G^»-*-»  W.  Rd.  .  . 

329 

E.  B.  G*^4a*.i  w.  0»  . 

966 

A.  B.  H<-«G«W.Bk. . 

967 

A.B.N.  H<-«Ga^a-»W. 

333 

[3'5. 9-5.  «o  ««g*-  •• 

A.  E.C.  B.  N.  H«G. 

968 

N  =/<:  triple 

H»G*W.R.S*-i  .  . 

969 

• 

A.E.C.B.N.H<-»-*^»G. 

970 
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RightAscen.,  Annual  Declination,  Annnil  ^ 

1885.0.  Var.  1885.0.  Vm.  Sec.  a 


17  Sagittarii  •  .  4 

B,A.  C.  6194  .  6-5 

973  B,  A.  C,  6203  .  6-5 

974  36Draooiils  .  .  5 

975  6  Sagittarii  .  .  3-4 

976  V  Serpentis  .  .  3 

977  e  Sagittarii  .  .  3-2 

978  B.  A.  C.  6241  .  5-6 

979  B.  A.  C.  6255  .  5 

980  109  Herculis  .  .  4 

981  X  Sagittarii  .  .  3“4 

982  d  Draconis  .  .  5 

983  4  Draoonls  .  .  4-5 

984  Brad,  2313 .  .  5 

985  X  Draoonii  .  .  4-3 

986  B.  A.  C,  6300  .  6 

987  B.  A,  C,  6318  .  6 
350  23  Camelop.,S.P.  5-6 

988  I  Aquilae  .  .  .  4-5 

989  ^  Pavonis ...  4 


h.  m.  8.  fl 

4  18  09  50. 7  -f  4 

6-5  1051.4  3 

6-5  12  04.  o  I 

5  13  *4.0  o 

3-4  1337.9  3 

3  18  1$  21.6  +  3 

3-2  16  32. 3  3 

5-6  17  20.9  2 

5  18  36. 2  I 

4  18  47. 8  2 

3- 4  18  20  52.4  +  3 

5  22  13. 7  +  o 

4- 5  22  24.4  —  o 

5  2238.5  +  3 

4- 3  23  07. 6  —  I 

6  18  24  49.9  4-  2 

6  18  26  07. 2  o 

5- 6  6  26  35. 1  10 

4-5  18  28  56.9  3 

4  29  35. 5  7 


990  d  Draconis  .  .  5-^  *8  30  35.4  +  l 


99*  a  Lyrae  . 
992  a  Octands . 


Qroom.  2655 .  6 
Groom.  2640  .  6 


33  02. 7  +  2. 
33  30-  7  +*o7< 
35  18. 1  —  2. 
35  5**5  +  o- 


995  2  AquBcs  , 

996  ^  Sagiitarii 

997  f  Lyrae,  pr. 

998  5  Lyrae,  med. 

999  1 10  Herculis 


5  *8  35  58. 6+3. 

4-3  3828.3  3 

4-5  403**7 

5^  40  34. 1 

4  18  40  42. 7 


364  43  Camel(^.,S.P.  5  6  41  18.0  4-  6. 

1000  B.  A,  C.  6404  .6  18  42  32. 5  I, 

367  24  Camelop.,S.P.  5-4  64316.8  8 

1001  B.  A.  C,  6419  .6-5  18  44  08. 8  I 


1002  0  Lyrse 


VarJ  i8  45  50. 1 


060  —  36  47  45  4-0. 
760  —  27  04  57  o. 
857  4-  42  07  14  I. 
344  4-  64  21  30  I, 
841  —  29  52  32  1. 

102  —  2  55  39  4-0, 
983  —  34  26  20  I, 
499  4-  23  13  38  *. 

535  4-  49  03  48  I. 
555  +  21  43  05  I. 

703  —  25  29  03  4-1. 
873  +  58  44  03  2. 

853  +  7*  *6  35  *• 

430  — 14  38 18  1. 

080  +  72  40  57  1. 


SOI  +  23  47  25  +2.17  »-09 

+  59  »*  a-  30  >•  97 

415  +1001854  2.98  5.59 

264  —  8  19  25  2.20  1. 01 

031  —  71  31  26  2. 44  3. 16 

032  +  56  57  26  +2. 61  1. 83 

031  +  38  40  38  3.  IS  1. 28 

662  —  89  16  18  2.83  78.67 

855  +  77  *7  *3  3-07  4-61 

187  +  65  23  08  3.  IS  2.42 

284  —  90941  +3.12  1. 01 

751  —  27  06  28  3. 36  I.  12 

983  +  39  33  o*  3- 60  1.30 

987  +  39  *9  34  3-6o  «-30 

579  +  20  26  13  3.17  1.07 

503  +1105848  +3  54  a- 79 
916  +  41  19  07  3. 67  3. 67 

841  +1025244  3.7s  4.49 

339  +  5a  S«  43  3-82  1.66 

aiS  +  33  13  47  3-97  ‘-ao 
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Authorities. 

No. 

Notes. 

H4.8.«G6.f  w.O  M.  . 

971 

H*  W.  R.  .  . 

972 

B.  Rd.  R.  S*-»  . 

973 

Groom.  2533. 

B.  H>  Rd.  R.  . 

974 

Double: 4.5,  6.7  mags. 

975 

L:lo".5. 

A.E.C.  B.  N.  H<asg. 

976 

C.  G»**-*->  W.  0»  M  . 

977 

H*  W.  R.  S*  .  . 

00 

Brad.  2308. 

H*G»R.  S*i  .  .  . 

979 

Groom.  2555. 

B.  H«G^^R.S».  . 

980 

A.E.N.H*G«‘«-*-»W. 

981 

B.  H«-»  Rd.  R. 

982 

ro".6  apart. 

B.  GM  Rd.  R.  . 

983 

Doub.  4~5  and  6-7  mags. : 

G"'*  W.  R.  .  .  . 

984 

A.B.H<"G«‘^Rd.  . 

98s 

H*O^R.S»  .  .  . 

986 

G»  Rd.  R.  S**!  . 

987 

B.H<^G»-^*W.  Rd.  R. 

350 

. 

A.N.H"G^»W.  . 

988 

A.  M . 

989 

HwG>Bk.Rd.S»^»  . 

990 

r_i.4._4c//.s,  1865. 

A»E.C.B.N.H^*'*G»-> 

991 

Comp.  =  1 1  mag. : 

^.E.N.Gi.O»M.  . 

992 

Test  3-4-in.  obj., 

^another  comp.  3"  to  4". 

B.H«G»W.Rd.  .  . 

993 

B.  Rd . 

994 

H^*G»'^W.O»  R. . 

995 

G5.4At.i  w.O»  M.  Rd. 

B.  G*^i  W.  Rd.  R.  . 

996 

997 

<5 

=4  mag. :  -j-o*-* :  +3"-2. 

1*  =rfoir.  star 

B.G»-»Rd.R,.  .  . 

998 

G*  ==foll.  star 

B.  H^>W.R.S*.  . 

999 

[=-^mag.:  -(-o*.2 ;  +2".3. 

B.  G»  Bk.  Rd.  .  . 

364 

H»Rd.S»->  .  .  . 

1000 

3  comps.  8,  8.5,  9. 

B.  H»G»W.  Rd. .  . 

367 

|+i*.83,— 39".2  G» 

&  Rd.  R.  $»•»  . 

lOOI 

2  max  and  min:^3*=:8  mag. 
‘per.  =12^  21**  47“ 

A.E.C.B.N.H^“»G»-‘ 

1002 

C 

=B':3.S-4.5 
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UNITED  STATES  COAST  AND  GEODETIC  SUEVEY 


FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 


No. 

Star. 

Mag. 

— 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  S 

h.  m.  8. 

8. 

0  /  // 

// 

369 

51 

Cephei,  S.  P.  . 

5 

6  46  15.6 

-1-30.016 

-f 

92  46*34 

+  4-06 

20. 65 

1003 

a 

Sagittarii 

2-3 

18  48  08.  I 

3. 722 

— 

26  26  18 

4.  10 

1. 12 

1004 

0 

Draconis  . 

5-4 

49  30-  2 

0.  887 

59  14  53 

4.32 

1.96 

1005 

Lyra  .  .  . 

5-6 

49  42  -5 

+  2-095 

-f- 

36  49  42 

4.31 

1.25 

1006 

50 

Draoonla  .  . 

S-6 

50  04. 6 

--  1.906 

-f 

75  17  52 

4-42 

3-94 

X007 

e 

Serpentis,  pr.  . 

4 

18  50  30. 1 

+  2.981 

+ 

4  03  18 

+  4.42 

1. 00 

1008 

*3 

Lyrae 

Var. 

51  50.  I 

1 .  826 

-f 

43  47  42 

4-57 

*•39 

1009 

Had,  4208  .  . 

6-7 

S2  26.  3 

—18.  S9S 

-h 

86  33  41 

4.55 

16. 67 

1010 

e 

Aquilx  . 

4-3 

54  24-  > 

-f  2.718 

14  54  46 

4. 60 

*•03 

101 1 

y 

Lyrae 

3-4 

54  38-  5 

2.244 

-f 

32  31  56 

4.76 

1. 19 

1012 

C 

Sagittarii  . 

3-4 

18  ss  17.7 

+  3-820 

— 

30  02  35 

-f-  4. 78 

1. 16 

1013 

V 

Draoonls  .  . 

5-6 

55  48.* 

—  0.  716 

71  08  36 

4-87 

3- 09 

1014 

g 

Aquila  . 

6 

56  S«- « 

+  3- 165 

— 

3  51  51 

4-95 

1. 00 

1015 

16 

Lyra  . 

5-6 

18  58  II. 0 

>-695 

4- 

46  46  20 

4.92 

1.46 

1016 

c 

Aquilae  .  .  . 

3 

19  00  07. 5 

2.756 

+ 

13  41  36 

5. 10 

1.03 

1017 

A 

Aquilae  . 

3-4 

19  00  08. 7 

+  3- 186 

_ _ 

5  03  14 

+  5*  10 

1. 00 

1018 

Sagittarii 

3 

02  55. 5 

3-  570 

— 

21  12  19 

5-39 

1.07 

1019 

< 

Lyrae  .  . 

5 

.  03  ”  -9 

2. 141 

-f 

35  55  13 

5-45 

*•23 

1020 

6 

*9  05  35-9 

3-  589 

— 

21  50  54 

5-  59 

1.08 

00 

25  Camelop.,S.P. 

5 

7  06  49. 6 

13.030 

+ 

97  22  14 

5. 80 

7. 78 

1021 

*9 

Lyra  , 

6 

19  07  21.3 

+  2.300 

-f 

3*  05  32 

+  5-79 

1. 17 

1022 

V' 

Sagittarii  . 

6-5 

08  29.3 

3.682 

— 

25  27  12 

5.86 

I.  II 

1023 

d 

Sagittarii  .  . 

5 

10  54.4 

3-513 

— 

19  09  23 

6.09 

1.08 

1024 

e 

Lyrae 

4-5 

12  20.7 

2.  082 

+ 

37  55  45 

6.22 

1.27 

1025 

u 

Aquilae  .  .  . 

12  25.0 

2.  814 

+ 

11  23  20 

6. 25 

1.02 

1026 

6 

Draoonis  .  . 

3 

19  12  34. 2 

■f  0.031 

+ 

67  27  32 

+  6.31 

2.61 

1027 

K 

Cygni  .  .  . 

4-3 

14  26.6 

1.385 

+ 

53  09  23 

6. 50 

1.67 

1028 

d 

Aquila  .  .  . 

6 

H  39-  6 

3-099 

— 

1  06  18 

6.26 

1.00 

1029 

B.A.C.6626  . 

6 

>5  33-7 

+  1-598 

+ 

49  21  22 

6.47 

*53 

1030 

T 

Draconia  .  . 

4-5 

17  45  -6 

—  1. 114 

+ 

73  08  30 

6.  78 

3-45 

1031 

Sagittarii  , 

5-6 

19  18  16.6 

+  3-656 

_ 

24  43  50 

+  6.65 

1. 10 

39S 

P.VII,67,8.P. 

5-^ 

7  18  54. 5 

6.303 

-f-iii  18  06 

6. 81 

2. 76 

1032 

b 

Aquilae  . 

5-^ 

19  19  29.2 

2.  861 

4-  II  42  00 

7.51 

1.02 

1033 

6 

Aquilae  .  . 

3-4 

19  42.0 

3- 025 

+ 

2  S3  11 

6. 91 

1.00 

1034 

4 

Cygni  .  .  . 

5-6 

19  22  00.6 

2.159 

-f  36  05  16 

7.04 

1.24 
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FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 


Authorities. 

No. 

Notes. 

369 

A.C.B.N.H^«G*-«W. 

1003 

[—  !•.!:+  29'' .0:  Rd. 

B.H»G»^8Rd.R..  . 

1004 

same  mag. ; 

H«G«R.S*-‘.  .  . 

1005 

ci*,  iJ‘=4  and  5  mag.:  or.  bl. 

A.H*'«G»-«W.Rd.R. 

1006 

[+IM!— S"A 

B.N.H*G>-*-‘W.R.  . 

1007 

=4-3  mag.: 

B.H«G^«Rd.R.S*. 

1008 

B  =  R  Lyrse,  mag.  4-5. 

W.  Rd . 

1009 

E.  B. 

1010 

A.  C.  B.H*G»-*  W.  R. 

1011 

C.N.  G»-iW.O»M.  R. 

1012 

B.  W.  Rd.  R.  . 

1013 

H^«G<W.R. .  .  . 

1014 

H*-*  Rd.  R.  .  . 

1015 

A.E.C.B.N.H*A8iG«^i 

1016 

C.B.G<t*R.  .  .  . 

1017 

C.  B.  N.H<«G»-‘W. 

1018 

A.B.  H»G»-«W.  R.S« 

ioi9‘ 

H«W.R.  .  .  . 

1020 

A.H*'»  W.  Rd. 

•38s 

G*^^R.S»-i  .  .  . 

1021 

N.  H<**  G*-<A«  W.  0> 

1022 

A.  N.  G«^^5.*.i  W. 

1023 

A.  B,  H«  W.  R. 

1024 

Comp.  10  mag.:yl.  bl. 

E.C.B.H«.«.iG*^«.mw. 

1025 

A.  C.  B.  N.  H«-*  G*-> 

1026 

B.H^3.«Ga-iRd.  R.S* 

1027 

H«  G»  Bk.  R.  .  .  . 

1028 

• 

H«  Rd.  S*-‘  .  . 

1029 

Groom,  2815. 

A.  B.N.H«G*-<»^»W. 

1030 

N.  G*^4*s-t  W.  Rd. 

1031 

A.  B.N.H«G^a-*-»W. 

395 

c.  G^y  R.  S« .  .  . 

1032 

A.E.C.B.N.H^3-*-»  . 

*033 

G^  R.  S»' 

*034 
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UNITED  STATES  COAST  AND  GEODETIC  SUEVBY. 


FIELD  CATALOGUE  OF  1*78  TIME  AND  CIRCUMPOLAR  STARS. 


Star. 

Mag. 

Right  Ascen., 
1885.P. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  d 

h.  m.  t. 

t. 

0  /  // 

// 

103s 

a 

Vulpecula  . 

4-5 

19  23  55.  2 

+  *-494 

+ 

24  25  58 

+  7-09 

1. 10 

1056 

iS* 

Cygni  .  .  . 

3 

26  05.0 

2.  421 

+ 

27  43  08 

7.36 

1*3 

1037 

1 

Cygni  .  .  . 

S-6 

26  48.4 

I.5H 

+ 

51  29  06 

7. 53 

1.60 

1038 

Aquike  .  : 

5-4 

28  28.  2 

+  a-93> 

+ 

7  08  09 

7.41 

l.OI 

*039 

Oroom.  2900. 

6-7 

a8  37.8 

—  3-  S«» 

+ 

79  22  17 

7.56 

5*42 

1040 

A*  Sagittarii  .  . 

5-4 

19  39  43.  S 

+ 

00 

— 

25  08  11 

+  7.63 

1. 10 

1041 

JC 

Aquilse  . 

5 

30  42.3 

3‘  229 

— 

7  16  56 

7*  73 

1.01 

1042 

e 

Sagitta  .  .  . 

6 

32  05.0 

2.715 

+ 

16  12  20 

7.8s 

1.04 

1043 

d 

Cygni  .  .  . 

5-4 

33  «-4 

1.609 

+ 

49  57  '8 

8.17 

1*55 

1044 

B.  A.  C.  PTyt-  . 

5-6 

33  3*-  * 

0.639 

+ 

63  10  42 

7-94 

2. 22 

1045 

14  Cygni  .  .  . 

4-5 

«9  35  4»-  9 

+  «-9S4 

+ 

42  33  *2 

+  8.  15 

1.36 

1046 

P 

Sagittse  . 

4-5 

35  53*  0 

3.695 

+ 

17  13  38 

8.14 

1.05 

1047 

B.  A.  C.  675s  . 

5-6 

38  40.9 

+  2-  833 

— 

32  11  06 

8-3* 

1.18 

1048 

X 

nrs.2CiiL  .  . 

6-7 

38  56. 5 

- 63*  646 

+ 

88  57  22 

8.41 

54-90 

1049 

IS  Cygni  .  .  . 

S-6 

40  07. 8 

+  2. 163 

+ 

37  04  37 

8.52 

1.25 

1050 

r 

Aquilse  .  .  . 

3 

19  40  47*  5 

+  2.853 

+ 

10  20  01 

+  8.53 

1.02 

413 

B.AC.a3ao,&p. 

6-7 

7  40  50.8 

70.  no 

+ 

91  01  43 

8.54 

55-71 

1051 

s 

Cygni  .  .  . 

3 

19  41  22. 8 

1.877 

+ 

44  5*  02 

8.58 

1. 41 

1052 

6 

Sagittse  . 

4 

42  15. 7 

2.679 

+ 

18  15  05 

8.69 

1.05 

1053 

c 

Sagitta  . 

5 

43  5*- 4 

2.  669 

+ 

18  51  16 

8.81 

1.06 

1054 

a 

Aquilse  . 

1-2 

19  45  10. 3 

+  2.928 

+ 

8  33  55 

+  9.25 

1. 01 

417 

Or.  1374^  a  P. 

6-5 

7  46  *4-  5 

7- 293 

+105  46  45 

9. 01 

3.68 

1055 

V 

Aquilse  . 

Var. 

19  46  36. 9 

3.058 

+ 

0  41  28 

8.97 

1.00 

1056 

e 

Pavonis  . 

4 

47  «7  0 

7.056 

— 

73  '2  42 

8.94 

3-46 

1057 

i 

Sagittarii  . 

4-5 

47  >9-3 

+  4. 147 

— 

42  10  09 

9. 10 

1-35 

1058 

e 

Draoonia  .  . 

4 

«9  48  33-  » 

—  o-  '77 

+ 

69  58  30 

-f  9-  *9 

2. 92 

421 

ISSCamelop.y  S.  P. 

6 

7  49  '6.4 

+'S-  '67 

+ 

95  36  48 

9. 22 

10.23 

1059 

p 

Aquilse  . 

4 

»9  49  39-  9 

3.947 

+ 

6  07  13 

8. 74 

1. 01 

1060 

Sagittarii  . 

6-5 

SI  35.6 

3.406 

— 

'5  47  44 

9.  28 

1.04 

1061 

V' 

Cygni  .  .  . 

5 

5*  39-4 

1.551 

+ 

52  08  02 

9.41 

1-63 

1062 

7 

Sagittse  ... 

4-3 

19  S3  38.6 

+  2.667 

+ 

19  10  50 

+  9.58 

1.06 

1063 

c 

Sagittarii  .  . 

5-4 

55  35-  * 

3- 698 

— 

28  01  42 

9.71 

*-i3 

1064 

C6882  . 

5 

56  5*- 4 

2  544 

+ 

24  28  55 

9-  83 

1. 10 

1065 

T 

Aquilse  .  .  ; 

^5 

19  $8  31.4 

2-933 

+ 

6  57  '5 

9. 92 

1. 01 

1066 

e 

Draconis 

^5 

20  00  15.4 

0.  648 

+ 

64  29  46 

.  10. 01 

2.  32 
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FIELD  CATALOGUE  OF  1*78  TIME  AND  CIRCUMPOLAR  STARS. 


Authorities. 

No. 

Notes. 

H“G»-“»W.O*R.  . 

•03S 

r+a*.2 :  +2</^.l  yl.  and  M. 
G*=^,  7  mag.: 

A.C.B.H<-“G»'<'*''W. 

1036 

B.  H>  G**-'  W.  Rd.  R. 

1037 

G*****:i=6  mag.: 

H*G«-4.8.1.1  W.R..  . 

1038 

r__2«  9*.6,— 36^  i8''7; 
[Rd=t=4  mag. 

B.  G»  Rd.  .  . 

1039 

[—39*-7  !  +  ><>' 

E.  C.  B.  G»->  W. 

1040 

H4=^»  Sagitt=6  mag.: 

A.  C.  N.  H<-*  G^«  W. 

1041 

('4-6*.2 :  + 1 5"-4 :  yl.  bL 

H4.*  G<^4  w.  R.  S» 

1042 

Comp.  =  8  mag. : 

B.H>G»*4.MW.Rd.  R. 

1043 

H4.*G»W»Rd.S».  . 

1044 

G*W.Rd.R.S*->  .  . 

1045 

A.H4.«GaW.R.S«  . 

1046 

H4.t  Ga-»  W.  M  .  . 

1047 

Piaz.  XnC,  243. 

A.E.C.B.N.H4-iG*-» 

1048 

B.GaW.R.  .  .  . 

1049 

A»E.C.B.N.H4.«-iG*-i 

1050 

Comp.  =12  mag. 

C.H»-iG^4^W.Rd.R. 

413 

[ — o*.04 :  +  i''.6. 

A.C.B.G»-«-snw.Rd. 

1051 

Comp.  =  9  mag. : 

B.H«G*Bk.R.S>  . 

1052 

[diff.  with  m^.  aperture. 

H4.«  G»  W.  R.  .  . 

*053 

Comp. =9  mag.: 

[— o..5:  +  S".7,wh.bl, 

A>E.C.B.N.H4^G»-‘ 

1054 

A.B.H4a«g*-‘W.  Rd. 

417 

B.  G4A«  R.  .  . 

1055 

Mag.  3.5 104.7,  per-  7-  >8  d’** 

A.O>M . 

1056 

H«W.CMM.  .  .  . 

1057 

A.B.N.H4-*G*-4^»^>W. 

1058 

r+o..o:— 2".6yLbl. 

G*  3d  star=9j^  mag. ; 

G»  W.  Rd.  .  . 

421 

A>E.C.B.N.H«*ig»“» 

1059 

N.H*G^»W.Rd.R. 

B.  G*-*  Rd.  R.  .  .  . 

1060 

1061 

[-l-0*.03;  — 4".7- 
G*  sd  star=:7^  mag.: 

A.B.»*G»W.Bk.R. 

io6a 

A.C.N.H«G»^4A*^>W. 

1063 

H*G»W.R.S»  .  . 

1064 

A.N.H*G«W.R.  . 

1065 

H4.»G»‘<^WRd.R.S» 

1066 

H«=*. 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  6 

h.  m.  8. 

8. 

0  /  // 

// 

432 

3 

Un.MaJ.,S.P. 

6 

8  01  21.5 

+  6. 054 

+XXX  XX  2r 

+10. 13 

2. 77 

1067 

S.  A.  C.  6924  . 

6 

20  02  44.6 

••363 

+  56  00  35 

10.34 

1.79 

436 

Or.  1408,8.  P. 

5 

8  05  04. 1 

7.706 

+«o3  53  39 

xo.  41 

4.  x6 

1068 

e 

Aquilae  •  . 

3-4 

20  05  22. 2 

3- 007 

— 

1 09  42 

10.43 

x.oo 

1069 

20 

lulpecula  .  . 

6 

07  II. 3 

2.5x5 

+ 

26  08  09 

xo.  56 

X.  XX 

1070 

p 

Aquila  .  . 

5 

20  08  57. 3 

+  2-774 

+ 

X4  50  54 

+10-  77 

X03 

X071 

(A 

Cygni,  foil. .  . 

4-5 

xo  00. 6 

X.889 

+ 

46  23  34 

10.77 

1.45 

1072 

33  Cygni  .  .  . 

4-5 

«o  43-  5 

X.  400 

+ 

56  X2  58 

X0.88 

X.80 

1073 

a* 

Capricomi  •  . 

4 

XI  16.4 

3- 328 

— 

X2  5x  45 

xo,86 

1.03 

1074 

a* 

Capricomi  . 

3-4 

XX  40.4 

+  3-333 

— 

X2  54  02 

xo.  90 

1.03 

1075 

Groom,  3402  , 

Var. 

20  XX  50.8 

—49-  281 

+ 

88  46  52 

+10.91 

47.08 

1076 

24 

Vulpcculae  .  . 

6 

IX  51.8 

+  a.  566 

+ 

24  19  02 

xo.  87 

X.  xo 

1077 

K 

Cephei .  .  . 

4-5 

X2  44.6 

—  1.9X6 

+ 

77  2X  53 

XX. ox 

4.57 

1078 

Capricomi  .  . 

3-4 

14  32  9 

+  3-376 

— 

15  08  37 

XX.  II 

X.04 

1079 

B.A.C-jooS  . 

6 

16  05.  2 

2.  X72 

+ 

39  02  28 

IX. 2X 

I.  29 

1080 

a 

Pavonis .  . 

2 

20  16  33.  1 

+  4-787 

— 

57  06  08 

+XI.  x6 

1.84 

1081 

y 

Cyg:ni  .  .  . 

3-2 

x8  06.  2 

2- 154 

+ 

39  53  20 

11.36 

X.30 

1082 

n 

Capricomi  .  . 

5 

20  20  44.3 

3-440 

— 

18  35  16 

XX.  54 

X.05 

449 

Gr.  1418,  S.P. 

6 

8  2X  14. 5 

x6. 807 

+ 

94  32  31 

XX.  59 

12.  63 

1083 

P 

Capricomi  (pr,). 

6 

20  22  X8.0 

3-428 

— 

18  n  35 

11.65 

X.05 

1084 

41 

Cygni  .  .  . 

4-5 

20  24  41. 8 

+  2.4S> 

+ 

29  59  07 

+11.84 

X.X5 

1085 

Cygni  .  •  • 

4-2 

20  26  29.  9 

1.857 

+ 

48  33  58 

XX. 96 

X.5X 

456 

Or.  1446,8.  P. 

6-5 

8  26  43. 8 

*  6. 8x4 

+105  54  43 

XX.  95 

3.65 

1086 

d 

Cephei  . 

4 

20  27  39.  0 

X.0X7 

+ 

62  35  28 

X2.04 

2.X7 

1087 

e 

Delphini 

4 

27  43-  2 

2. 867 

+ 

10  54  47 

12. 03 

x.ox 

1088 

a 

Indi  .  .  . 

3 

20  29  28.4 

+  4.240 

— 

47  4»  28 

+12.23 

X.49 

1089 

c 

DelphifU 

5-^ 

29  55-  9 

+  2.806 

+ 

14  x6  40 

12.  2X 

X.03 

1090 

Qroom.  3241. 

6-7 

30  29. 8 

—  0.  2x7 

+ 

72  08  31 

X2.  22 

3*  24 

1091 

0 

Delphini 

3-4 

32  09. 3 

4-  2.8x2 

+ 

14  II  44 

12.  32 

1.03 

1092 

73  DraconiB  .  . 

5-6 

33  00-9 

—  0.  725 

+ 

74  33  37 

X2.4O 

3. 76 

1093 

V 

Capricomi  . 

6-5 

20  33  30. 2 

+  3-  431 

— 

18  32  34 

+  12.45 

x.05 

1094 

K 

Delphini 

4-3 

33  3*- 6 

+  2.913 

+ 

9  40  54 

12.46 

x.ox 

1095 

a 

Delphini 

4-3 

34  «7.8 

+  2.788 

+ 

15  30  26 

12.  54 

x.04 

1096 

Pavonis . 

3 

34  35-2 

+  5-480 

— 

66  36  52 

X2.  58 

2.  52 

1097 

75  Draconia  .  . 

5-6 

35  24-4 

—  3-  5«4 

+ 

81  ox  4X 

12. 57 

6.41 
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Authorities. 

No. 

Notes. 

A.N.H«G**<^W.Rd. 

43a 

H«G»WRd.S*^i 

1067 

B.H<GMRd.R..  . 

A.E.C.B.H“G»^> 

1068 

HmG^4R.s>.  ,  . 

H«.»  G»*»  W.  R.  S*. . 

1069 

1070 

[—19*4: +4/ 32*: 

A-B.C^^-'W-Rd-R. 

1071 

0‘  prec.  =  5  mag. ; 

B.G»>W.Rd.R. ,  . 

1072 

[*  7-8  mag.  :+i":  — 1'. 5 

C.  B.  N. 

1073 

A.E.C.B.  N.H<Ai 

1074 

(Comp.  =  16  mag. : 
^Doubled  by  Alvan  (Hark. 

0«W.  Rd.  .  .  . 

1075 

G^-|“  W=:5  mag. 

B.G»R . 

1076 

[+P.9:— 4/'6,yl.U. 

A.B.N.H<-mg«-<->->W. 

1077 

=  8.5  mag. : 

C.B.N.H“G^«W. . 

1078 

( Comp.  =  7  mag. : 
i— io'^7;  yLM. 

HMG»^«Rd.R.SM  . 

1079 

Groom.  3140. 

A.E.C.N.O»M.Ca. 

1080 

A.  C.  B.  N.  H<"  G»'> 

1081 

A.  N.  H«*  W. 

1082 

H»G»'<**W.  Rd.  R  . 

449 

_  .  r+«*4!— 3'3I". 

Brad.  2027=57  mag.: 

E.CB.N.H<**->G*-> 

1083 

H«G«W.R.S'  . 

1084 

GM  W.  R.  Rd.  .  . 

1085 

B.  H<  G»  Rd.  .  .  . 

456 

B.H*G»-*‘>Rd.R.S‘ 

1086 

A.E.B.N.  H*MG*-* 

1087 

0»  M.  Gi . 

1088 

H«g»-«W.R.S»  . 

1089 

A.N.H*G»'<W.R.  . 

1090 

B.H«G**  W.Bk.R. 

1091 

B.H«G»'**«W.Rd.  . 

1092 

B.  G»J-«W.O*Rd.  . 

1093 

B.G<R . 

1094 

A.  C.  B.  H«**  G***" 

1095 

A.O»->M . 

1096 

[— X“  22^.2 +  sd"4 

(><•»«  Bk.  Rd.  R.  . 

1097 

Brad.  2701  = 

1 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  d 

h.  m.  s. 

s. 

0  /  // 

// 

1098 

10  Delphim  .  . 

6 

*0  35  S3-  2 

+2. 813 

-|-  14  10  28 

+12.65 

1.03 

1099 

74  Draeonis  .  . 

6-7 

36  02.5 

—3-244 

+  80  4J  17 

12.85 

6. 18 

1100 

a  Cygni  .  .  . 

2-1 

37  30-  7 

+2.044 

+  44  5*  II 

12.  71 

1.41 

1101 

S  Delphini 

4 

20  38  05. 4 

2. 800 

+  >4  39  45 

12. 71 

1.03 

464 

Gr.  1463,  S,  P, 

6 

8  38  34-2 

9.196 

+  99  32  34 

12.80 

6.03 

1102 

^  Capricomi  . 

4-5 

20  39  17.  I 

+3. 562 

-  25  41  00 

4-12.68 

1. 11 

1103 

30  Vulpecula  . 

6-5 

39  53-  9 

2-597 

+  24  5«  34 

12. 71 

1. 10 

1104 

y  Delphini,  foil.  . 

3-^ 

41  19.4 

2.  782 

+  IS  42  38 

12.  78 

1.04 

1105 

t  Aquarii .  .  . 

4-3 

41  26.9 

3.  250 

—  9  54  58 

12.96 

1.02 

1106 

f  Cygni  .  .  . 

3-2 

4*  33-4 

2.427 

+  33  32  24 

13-27 

1. 20 

1107 

3  Aquarii .  .  . 

4-5 

20  41  40. 1 

+3-  «7« 

—  5  26  S2 

+12.97 

1.01 

1108 

Groom.  3281  . 

5-4 

42  29.8 

I.4S8 

+  57  10  02 

12. 81 

1.84 

1109 

A  Cygni  .  .  . 

5^ 

42  55-7 

2. 334 

4-  36  03  06 

*3-09 

1.24 

IIIO 

rj  Cephei  . 

4-3 

42  57  0 

1.231 

+  61  23  32 

*3-91 

2.02 

nil 

fi  Aquarii .  .  . 

5-4 

46  27.  1 

3.240 

—  9  24  51 

13. 27 

1.01 

III2 

19  Capricomi  .  . 

6 

20  48  17.  9 

+3-397 

—  18  21  29 

+13-42 

1.05 

III3 

32  Vulpeculae  .  . 

5-6 

49  39-2 

+2-554 

+  27  37  14 

*3-  53 

1. 13 

1114 

76  DraooniB  .  . 

6 

50  50-  7 

— 4»  014 

-f  82  06  16 

13-  62 

7.28 

III5 

T.  T.  C.  1879  . 

6-5 

20  52  46. 4 

-2-  535 

+  80  07  13 

13-70 

5-83 

475 

P  nrB.MaJ.,8.P. 

5 

QO 

00 

+5-499 

+111  55  24 

13-66 

2.68 

1116 

V  Cygni  .  .  . 

4 

20  52  S3. 2 

+2.234 

+  40  43  29 

+13-71 

1.32 

478 

Gr.  1480,  S.  P. 

6  1 

8  S3  58. 1 

9.416 

+  98  42  45 

13-80 

6.60 

1117 

B.  A.  C.  7294  . 

6  ! 

20  54  49- ' 

1. 919 

+  50  00  56 

13.86 

1.56 

1118 

P  Cygni  .  .  . 

5-6 

55  54.8 

2.032 

+  47  04  20 

13.88 

1.47 

1119 

9  Capricomi  .  . 

5-6 

57  S«-6 

3-422 

—  20  18  33 

13-99 

1.07 

1120 

0  Capricomi  .  .! 

4-5 

20  59  29.0 

+3-379 

—  17  41  21 

+14.07 

1.05 

00 

o«  X7rs.MaJ.,8.P. 

5 

9  00  15.7 

3-  561 

+112  23  59 

14.25 

2.62 

1121 

{  C]^  ■  ■  ■ 

4 

21  00  44.8 

2. 178 

+  43  28  09 

14. 22 

1.38 

1122 

61*  Cygni  .  .  . 

5-6 

01  44.5 

2.683 

+  38  II  04 

17. 52 

1. 27 

1123 

V  Aquarii  .  .  . 

4-5 

03 19.8 

3- *73 

—  II  50  12 

14-37 

1.02 

1124 

y  Equutei. 

5-4 

21  04  45. 0 

+2.919 

+  9  40  08 

+14-3* 

1.01 

1125 

3  Piscis  Aust . 

6 

06  28. 2 

+3.569 

—  28  05  II 

14.51 

*.I3 

1126 

77  Draeonis  .  . 

6 

07  45-  7 

— 1. 104 

+  77  39  35 

14.69 

4.68 

1127 

f  Cygni  .  .  . 

3 

08  02.5 

+2-549 

+  29  45  20 

14.60 

1.14 

1128 

Groom.  3415  . 

6-5 

08  52.6 

+1.529 

+  59  30  SO 

14.70 

1.97 
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FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 


Authorities. 

No. 

Notes. 

H*G^R.S*  .  .  . 

1098 

H>.i  G^4.|  Rd.  R. .  . 

1099 

A.E.C.B.N.H<*->G^ 

1100 

B.  R . 

1 101 

G»*“  Rd . 

464 

A.C.N.G»‘8-*  W.O»  . 

1102 

H»  W.  R.  S»  .  . 

1103 

[-o*.9:4.o"A 

B.O»W.R.  .  .  . 

1104 

G^pr.  star=7  mag.: 

E.B.G*-<>-*-*W.O»  . 

1105 

A.C.B.H<-MG»'<"  . 

1106 

• 

C.G»Bk.R.  .  .  . 

1107 

B.  Rd.  R . 

1108 

B.H»G»^«W.R.  S.. 

1109 

B.H<-»»G»^<»'*W.Rd. 

IIIO 

A.C.N.H«GA«A«.iw. 

nil 

N.H»G»W.O.R.  . 

1112 

E.C.B.H^iG»-»W.O* 

1113 

B.  W.  Rd.R. 

1114 

A.B.N.H^»G^<AiW. 

Ills 

Brad.  2749:  Groom.  3373. 

B.G*‘4W.Rd.R..  . 

475 

A.B.N.H^*MW.O» 

1116 

G»->W.Rd.  .  .  . 

478 

[G®  72:  observe  ist 
[2d = + o».  14 :  +  2''.2. 

H«  G»  Rd.  SJ»-»  .  . 

1117 

As  one  mass  6  mag. : 

G«-<*«-»W.O'Rd.R.S^* 

1118 

Pr.  star — o*.7: — 25''. 

N.H<*G*^8.a.iw.CMRd. 

1119 

E.N.H*G*^^*-»W.CM 

1120 

A^.N.H<A«G^a^nV. 

483: 

0*Rd.R.S» 

1121 

[+i*.5:— 8".oG». 

A.E.C.B.N.H<ai.ig»-* 

1122 

61®  Cygni=6  mag.: 

B.N.H«G*^^*-»W.O* 

1123 

[+i3«.o:  — 5'  18". 

H4.*G^W.R.  .  . 

1124 

G® :  6  £quiilei= 6  mag. : 

H»  G»-i  W.  Bk.  .  . 

1125 

[y  doub.  5.4  and  1 1 : 2''.i. 

B.H4G*-<W.Rd.R.  . 

1126 

Gr.  3416.  R=:r  Drac. 

A.E.C.B.N.H<-»^*->G»-> 

1127 

B.  G3  W.  Rd.  R.  .  . 

1128 

Doub.:  6and7mag8.:l^^i. 
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No. 

Star. 

Mag. 

Right  Ascen., 
1S85.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  6 

h.  m.  s. 

s. 

0  /  // 

// 

1129 

a 

Equulei .  . 

4 

21  10  04. 5 

+  3-000 

+  4  46  22 

+14-  70 

x.oo 

1130 

T 

Cygni  .  .  . 

4 

10  11.9 

2.  392 

37  33  X9 

15.  26 

X.  26 

”3* 

a 

Cygni  .  .  . 

4-5 

53*9 

2. 355 

38  54  47 

X4.93 

X.29 

1132 

a 

Cephei  .  . 

3-2 

15  50- 1 

X.437 

+  62  05  55 

X5.X7 

2. 14 

X133 

i 

Capricomi  .  . 

4-5 

15  so.  6- 

3-348 

—  17  19  25 

X5*  X3 

X.05 

1134 

I 

Pegasi  .  . 

4-5 

21  16  46.  I 

+  2-  772 

+  >9  «8  47 

+15-23 

X.06 

X135 

7 

Pavonis . 

3-^ 

16  55-3 

5-041 

—  65  53  «2 

16.03 

2.45 

1136 

6 

Cephei  .  .  . 

6-5 

16  58.9 

X.255 

+  64  23  03 

>5-  «9 

2. 31 

1137 

Groom,  3441 

6-5 

18  CO.  5 

2.077 

+  48  53  45 

15.  25 

X.52 

1138 

C 

Capricomi  . 

4 

21  20  06.0 

3*435 

—  22  54  32 

>5-37 

X.09 

501 

1 

Draconie^  8.  P. 

4-5 

9  20  36.8 

+  9-046 

4-  98  xo  00 

+15.40 

7.04 

XX39 

B.  A.  C.  7455  • 

5-6 

21  21  06.2 

2.  X94 

-f  46  12  59 

>5-53 

X.46 

1140 

d 

Capricomi  , 

5-^ 

22  09. 9 

+  3-433 

—  22  X8  26 

X5-47 

X.08 

1141 

B.  A.  C.  7504. 

6 

21  22  23.0 

—IX.  044 

+  86  33  33 

X5*  50 

16.66 

504 

d 

X7n.MaJ.,S.P. 

5-^ 

9  24 17. 7 

4-  5*408 

4-«09  39  55 

X5.54 

2.97 

1142 

g 

Cygni  .  .  . 

5 

21  25  12.3 

+  2.208 

4-  46  02  OX 

+X5.74 

X.44 

1X43 

Aquarii  . 

3 

25  30- 3 

3*  x62 

—  6  04  36 

X5.65 

x.ox 

X144 

Cephei  .  . 

3 

27  10.3 

0. 796  * 

4-  70  2X 

X5-75 

2.93 

XX45 

B.  A,  C.  7488  . 

6-7 

27  24.3 

2.026 

+  5X  4X  13 

15.82 

x.6x 

1146 

P 

Cygni  .  .  . 

4-5 

29  39-3 

2. 252 

+  45  05  ox 

15.80 

X.42 

XX47 

Aquarii  . 

5-^ 

21  31  37.8 

+  3-198 

—  8  22  xo 

+>5-96 

I.  ox 

1148 

74  Cygni  .  .  . 

5 

21  32  20.4 

2.401 

+  39  53  49 

16.04 

1.30 

5XX 

Or.  1564,  S.  P. 

5-6 

9  32  23. 2 

5-235 

4-110  14  24 

x6.  xo 

2.89 

XX49 

Octantis  .  . 

5-6 

21  33  09.3 

9.836 

—  83  14  46 

x6.oo 

XX.  76 

5x2 

Gr.  1562,  S,  P, . 

6 

9  33  36.3 

7.45* 

4-xoo  20  14 

x6.  xo 

5*57 

XX50. 

y 

Capricomi  . 

4-3 

21  33  43- 1 

+  3-33* 

— . 17  xo  52 

4-16.08 

1.05 

xisi 

13  Cephei  .  .  . 

^5 

35  25.4 

X.86O 

+  56  58  09 

x6. 17 

X.84 

1152 

75  Cys^  •  •  • 

6-5 

35  38.3 

2-348 

+  42  45  07 

16.21 

1.36 

XX53 

K 

Capricomi  , 

5 

37  14-1 

3-357 

—  19  23  24 

x6. 22 

x.06 

X154 

e 

Pegasi  .  .  . 

2-3 

38  32.3 

2-947 

+  9  20  53 

>6-35 

x.ox 

XX55 

K 

Pegasi  .  .  . 

4 

21  39  26. 2 

+  2.712 

4-  25  07  00 

+16.41 

X.  xo 

1156 

11  Cephei .  .  • 

5 

40  14.1 

0.903 

+  70  46  55 

>6.54 

3-04 

XX57 

1 

Capricomi  .  . 

5-6 

40  20. 7 

3-235 

—  53  46 

>6.43 

X.02 

X158 

d 

Capricomi  . 

3-^ 

40  41. 6 

3-3>8 

—  »6  38  55 

x6. 15 

X.04 

XX59 

Cygni  .  .  . 

4-5 

1 

42  32.7 

2.  2XX 

4-  48  46  40 

>6.54 

x.52 
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Authorities. 


No. 


Notes. 


B.  G^4.a.i.i  w.  R.  .  . 
A.C.B.H«G^»W.R. 

Rd.R. 

A.E.C.B.N.H<-*G^» 
N.G»-<-«-»W.O‘M.  . 


1129 

1130 

1131 

1132 

1133 


A.B.N.H*G<W.R.  . 

0*-»  M . 

G«^  Rd.  R.  S»  .  .  . 


G»W.Rd . 


A.C.B.N.H»G»-»->W. 


1134 

1135 

1136 

1137 

1138 


[—  i*9:  +  23''.s,yl.bl. 
Comp.  =9  mag.: 


[ — 1“  40*.2:  —  50^^ 

Gr.  3435=6.5  mag.: 


A.B.N.H<-»-*->G*-‘W. 


501 


G4Rd.R.S»->  . 


1*39 


Brad.  2792. 


N.  W.  R,  . 

C.  W«  Rd.  .  . 

AB.N.H<*G^<*8-iW. 


1140 

1141 
504 


[W*  =  7.8  mag. 
Gr.  3548:Rd=7>4  mag.: 


B.  G^AiRd.  R.  .  . 

A.E.C.B.N.H*-*G‘^*» 
A.E.C.B.N.H<-»G®"» 
H«  G*  Rd.  S»->  .  . 

H*  G»  W.  Rd.  R.  , 


1142 

1143 

1144 

1145 

1146 


[+5..2;-8'/. 

G=^*  Cyg.=^7  mag.: 

[— 2*.40*— 4"-3  G*- 
N=/5:/3‘=8  mag.; 

GroOm.  3485. 


A.N.H«G»“‘  W.  Rd. 

A. B.G»^«-aiw.Rd.R. 

B.  H^»Rd.  .  .  . 

A.G . 

G*W.  Rd.  .  .  . 


1147 

1148 

511 

114I9 

Sia 


el*46:  +  o".9,  M. 
mag.:  . 


C.B.  N.H«aig*JW. 
B.  G  Rd.  R.  .  .  . 

W.  Rd.  R.  S»->  . 
N.H<*G<-»-«-»W.  Rd. 


A.E.C.B.N.H*"»G^t 


1150 

1151 

1152 

1153 

1154 


[foU.:|c=84:+I-.3— 7". 
Pr.  5|c  =8.4  mag. : 

[o».8;  -f  18''. 

t— 5«5;+i'5i".2. 
Comp.  =  9  mag. : 


B.  G<^»  Bk.  R.  .  . 

A.  B.  N.H«G<^»W. 

B. G^»W.Rd.R.  . 

C.  B.  N.H^«G^*  W. 
A.  B.  G»  Rd.  R. 


1155 

1156 

1157 

1158 

1159 


Rd  5345  =  8-4  mag.; 

Rd  5347=^  nmg.; 

.  [+23-.2 ;  — 5'  24". 

“  The  Garnet  star  of  Her- 
[schel.” 
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No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annoal 

Var. 

Sec.  6 

h.  m.  s. 

s. 

0  /  // 

// 

1160 

14  Pegasi  .  .  . 

5 

2*  44  45-  5- 

+  2-645 

+  29  38  20 

+16.65 

X.15 

1161 

y  Grms  .  . 

2-3 

46  58.  I 

3.648 

—  37  54  23 

16. 78 

1. 27 

1162 

fi  Capricomi  . 

5 

47  oit  S 

3. 277 

—  >4  05  33 

16.77 

X.03 

H63 

16  Pegasi  .  .  . 

5-6 

ai  47  49-8 

2. 728 

+  25  23  03 

16.80 

X.  XI 

524 

Or.  1586,  &  P. 

6-7 

9  48  04.7 

5-494 

106  34  28 

16.86 

3.51 

1164 

£.A.C.j636  . 

6 

31  49  14. 5 

+  2.017 

+  55  40  12 

+x6. 83 

X.77 

1165 

/I  Cephei  .  . 

5-6 

5*  «»-3 

2.  010 

4-  56  04  ox 

16.95 

1.79 

1166 

A  Dracoiii«(79) 

6-7 

51  26.0 

0.731 

+  73  09  30 

17. 01 

3-45 

1167 

f!  Piscis  Aus,  .  . 

5-6 

54  13-8 

3-457 

—  29  00  18 

X7. 10 

I.X4 

1168 

20  Pegasi  .  .  . 

*-5 

55  29  * 

2.923 

+  12  34  09 

X7.  XX 

X.02 

1169 

0  AquarU .  •  . 

5-4 

21  57  22.0 

+  3-  »o6 

—  2  42  36 

4-»7.25 

x.oo 

1170 

a  Aqoarii .  .  . 

3 

21  59  52.6 

3-083 

—  0  52  41 

*7. 35 

x.oo 

U71 

<  Aquarii .  .  . 

4 

22  00  13.6 

3-246 

—  H  25  37 

»7-3» 

1.03 

1x72 

a  Gruis  .  .  . 

2 

00  58.9 

3-808 

—  47  3«  03 

*7. 23 

1.48 

”73 

20  Cephei  .  •  . 

6 

01  30.8 

1.820 

+  62  13  29 

17.45 

2.15 

1174 

1  Pegasi  •  .  . 

4 

22  01  39.  4 

+  2.789 

+  34  47  02 

4-«7.47 

I.  xo 

”75 

15  Piscis  Aus.  .  . 

5-6 

03  24.2 

3-S4* 

—  33  06  45 

17. 52 

X.X9 

1176 

Pegasi  .  .  . 

5 

04  09.9 

2.653 

+  32  36  39 

17.48 

1.X9 

”77 

e  P^[asi  .  .  . 

3-4 

04  24.9 

3.037 

+  5  37  53 

>7-  59 

X.OI 

1178 

TT*  Pegasi  .  .  . 

4 

04  52.8 

2.660 

+  32  36  5« 

»7-57 

1. 19 

”79 

^  Cephei  .  .  . 

4-3 

22  06  41.  7 

+  2.076 

+  57  38  04 

+>7.64 

1.87 

1180 

24  Cephei .  .  . 

5-4 

07  35-6 

I.I66 

+  7»  46  30 

X7.68 

3.20 

1181 

P.  A.  C.  7765  . 

5 

08  56.6 

2.  568 

+  39  08  40 

17-74 

1. 29 

1182 

V  Octantis  .  . 

6 

22  09  18. 7 

13*  326 

—  86  33  01 

17.85 

x6. 62 

537 

32I7re.MaJ.,&P. 

6 

10  09  40.3 

4-426 

+114  19  07 

17. 81 

2.43 

00 

a  Tucana.  . 

4-3 

22  10  36.9 

+  4-  >63 

—  60  49  56 

+17-  73 

2.05 

1184 

d  Aqoarii  .  .  . 

4-5 

22  10  45. 9 

3-169 

—  8  31  30 

«7-79 

X.OI 

541 

B.M.C.349S,S.P. 

5-6 

10  12  46.8 

9-664 

+  95  09  53 

>7-95 

XX.  II 

1185 

45  Aquarii, 

6 

22  12  50.4 

3-336 

—  >3  52  49 

17.89 

*•03 

ti86 

p  Aquarii,  .  . 

5-6 

14  o8. 8 

3. 16I 

—  8  33  53 

17-95 

X.OI 

1187 

y  Aqoarii  .  .  . 

4-3 

22  15  42.9 

+  3-  «oo 

—  »  57  59 

+18.03 

X.OO 

544 

30nrB.Maj.,  S.P. 

5 

10  15  49. 6 

4.395 

+113  51  09 

18.03 

2.47 

1188 

31  Pegasi  .  .  . 

5-^ 

22  15  51.4 

3.950 

+  n  37  34 

18.03 

x.02 

545 

30  Camel,  8.  P.  . 

5 

10  16  57.4 

7.845 

+  96  51  26 

18.03 

8.38 

1189 

49  Aquarii,  ,  . 

6 

22  17  06.  2 

3-358 

—  35  30  37 

18.05 

x.xx 
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FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 


Authorities. 

No. 

Notes. 

H«G»R.S»  .  .  . 

1160 

W»-»  0»  M.  .  .  . 

1161 

A.N.H<-*G»^“W.O> 

1162 

A.E.C.B.H«G«'»W. 

1x63 

B.  H«  G*"  W.  Rd.  . 

524 

H«G*  R<i.R.S^»  . 

1164 

1165 

A.N.H«G*A*W.Rd. 

1166 

G^=79  Diaconis. 

H4.MGA4.SW.O* .  . 

1167 

B.G»^«R.S^  .  .  . 

1168 

H4.«  G^>  W.  R.  .  . 

1169 

1170 

C.B.N.G*'**“W.O* 

1171 

A.  E.C.N.  W.Qi  M. 

1172 

B.  Rd.  R. .  .  . 

“73 

B.H«"G»**W.R.S' 

1174 

G<  W . 

1175 

B.  W.  R.  .  . 

1176 

B.H«G*^>Bk.R.  . 

1177 

A.  B.  W.  R.  S»  . 

1178 

C.B.H<«G^*->W.Rd. 

1179 

B.H^»G«W.  Rd.  R. 

1180 

[0*=C  Octantis. 

H4.3.9G»W.Rd.R.SJ»-» 

1181 

Piazzi  XXIIk  36: 

A.  M . 

1182 

A.  R. 

537 

• 

0*  M.Gi . 

1183 

* 

A.E.C.B.N.H^>-*-»G. 

X184 

Gw.t.iW.Rd.  .  . 

541 

N.  G^>  W.  0>  R. .  . 

1185 

N.  G»^»  W.  R. . 

1x86 

A.E.C.B.H<»^»G»-». 

X187 

B.O«W.Rd.R.  . 

544 

B.  G»^  W.  R.  .  .  . 

xx88 

B.H»-»G*A»W.Rd.R. 

545 

G«  W.  R . 

XX89 

1 
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FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 


No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  <J 

1190 

B.  A.  C.  7803  . 

6 

h.  m.  s. 

22  17  07.0 

s. 

+2.  529 

0  /  // 

+  43  «9  58 

// 

4-18.04 

*.37 

1191 

P  Lacertx . 

4-5 

19  02.  3 

2.  350 

+  51  39  n 

*7.94 

I.  61 

1192 

IT  Aquarii  . 

5-4 

19  24.  3 

3.065 

+  0  47  39 

18. 15 

I.  00 

”93 

JB.  A.  C.  7824  . 

6-7 

20  27.0 

2-  383 

-}-  50  40  16 

18.  18 

1.58 

1194 

B.  A.  C.  7825  . 

7 

20  46.  I 

2.406 

+  49  49  03 

18.  19 

*55 

1195 

B.  M.  C.  7851  . 

S-6 

22  22  19.  3 

—3-  939 

+  85  3*  43 

+18.31 

12.83 

119^ 

C  Aquarii  . 

3“4 

22  $4.6 

+3-089 

—  0  36  29 

18. 32 

1. 00 

1197 

a  Aquarii  . 

5-4 

24  33-6 

3-  >79 

-  n  15  58 

18.31 

1.02 

1198 

d  Cephci  .  .  . 

4 

24  54.1 

2.  216 

+  57  49  35 

18.32 

1.88 

1199 

/?  Piscis  Aus,  , 

4 

22  24  58.0 

3-  424 

—  32  56  09 

18. 32 

1. 19 

553 

9  Draooixla,S.P. 

5-4 

10  2$  17.  9 

+5-  275 

+103  41  43 

+18.38 

4. 22 

1200 

a  Lacertse .  .  . 

4 

22  26  33.  I 

2.460 

+  49  41  28 

18.40 

*•55 

1201 

V  Aquarii .  .  . 

6-5 

28  23. s 

3.  292 

—21  17  48 

18.38 

1.07 

1202 

17  Aquarii  .  .  . 

4-3 

29  26. 8 

3- 084 

—  0  42  36 

18.45 

1. 00 

1203 

226Cepliei  .  • 

S-6 

30 15. 1 

1.079 

+  75  38  02 

18.53 

<03 

1204 

K  Aquarii .  «  . 

5-6 

22  31  48. 1 

+3”o 

—  4  49  *5 

+*8.47 

1.00 

1205 

31  Cephei  .  . 

5 

32  55-  7 

1.488 

+  73  02  47 

18.64 

3-  43 

1206 

10  Lacertae.  .  . 

5 

34  06. 1 

2.686 

+  38  27  07 

18.66 

I.  28 

1207 

B  Octantis.  .  . 

5-4 

34  14.0 

6. 512 

—  81  59  01 

18. 67 

7- *7 

1208 

e  Piscis  Aus. , 

4 

34  17- 7 

3-  328 

—  27  38  35 

18.66 

*•*3 

1209 

30  Cephci  ,  .  . 

5-6 

22  34  34-3 

+2.114 

+  62  59  12 

+18.63 

2.  20 

560 

35  nrB.MaJ.,S.P. 

5 

10  34  49-  3 

4.386 

+110  13  46 

18.68 

2. 89 

1210 

II  Lacerta , 

4-5 

22  35  28.  2 

2.615 

+  43  40  34 

18.69 

1.38 

12x1 

^  Pegasi  .  .  . 

3-4 

35  43-  6 

2.991 

+  »o  13  53 

18.  70 

1.02 

1212 

/3  Grms  .  .  . 

a-3 

35  47-6 

3-  610 

—  47  29  07 

18.72 

1.49 

1213 

17  P^;asi  .  .  . 

3 

22  37  36. 7 

+2.808 

+  29  37  12 

+  18.76 

1. 15 

1214 

13  Lacertae.  .  . 

6 

38  57.8 

2.666 

+  4>  12  56 

18.  83 

*•33 

1215 

1  Pegasi  .  .  . 

4-5 

40  59. 5 

2.883 

+  22  57  39 

18. 87 

*.09 

1216 

r  Aquarii  .  .  . 

4 

43  30- 2 

3. 180 

—  14  II  58 

18. 90 

1.03 

1217 

fk  Pegasi  .  .  . 

4 

44  27.0 

2.878 

+  23  59  40 

18.95 

*.09 

1218 

t  Cephei  .  . 

4-3 

22  45  35.2 

+2. 121 

+  65  35  44 

+18.87 

2.42 

1219 

A  Aquarii .  .  . 

4 

46  36. 9 

+3*  *33 

—  8  II  29 

19.07 

l.OI 

1220 

34  Cephei  .  .  . 

5 

47  53-  5 

—0.083 

+  82  32  37 

19.  12 

7.71 

1221 

d  Aquarii  .  .  . 

3 

48  32. 7 

+3.  *86 

—  16  25  54 

19.06 

1.04 

1222 

p  Pegasi  ,  .  . 

5-6 

22  49  23. 3 

+3*  022 

+  8  12  10 

19. 16 

1. 01 
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FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 


Authorities. 

No. 

Notes. 

W.Rd.S*-'  . 

1190 

Gr.  3751 :  Rd=74  mag. 

1191 

j9=3  Lacertae. 

A.  W.  R. 

1192 

Rd.  S*-»  .... 

*193 

Rd.  .... 

H*  W.  Rd.  R.  . 

Rd.  . 

A. N.  H8G*“»W.  0»  . 

B.  G^^»-*  Rd.  R.  .  . 

1194 

1195 

1196 

1197 

1198 

[Bk=483;  32  Cephei. 
[4-25* :  4-  6^  52'^ 

Br.  2997=6-7  mag.: 

J  One  mass :  W =4.7  and 

J 5.0  mags. :  4-o».l :  — 4"*3- 
rrfi  =  7  mag.:4-o*.8: — ^40^', 
[per.  5<*  8*»  47“  40». 

O'*  =  var.  3.7  to  4.9  mag. : 

H4.a  G*^a3.«.i  W.0»M. 

1199 

Comp.  =8  mag.: 

[+o*-3:  — *8"-7  (»87o.) 

A.B.N.H^-^G^.^W.Bk. 

553 

A.B.H<«G«^«>W.Rd. 

1200 

A=7  Lacertse. 

G»  R . 

1201 

A.E.C.B.N.H«G^» 

1202 

A.N.  H^»^*G*-«W.Rd. 

1203 

Groom.  3834. 

N.H*G^»-*W.O»Rd. 

1204 

B.H^G«*^»-»W.Rd.R. 

1205 

A.  B.  G*^^  W.  Rd.  R.  . 

1206 

A.Oi  M . 

1207 

Ha8.«G*-*  W.O»Bk.  . 

1208 

B.  G*^»  W.  Rd.  R.  . 

1209 

B.  G^>  W.  Rd.  R. 

560 

G*-«  Rd.  R.  S«-»  .  . 

1210 

A.E.C.B.N.H^»G*-» 

1211 

0»  M . 

1212 

1 

C.B.H<-®-*G«*»-iW*-»R. 

1213 

B.H<-»-«G«W.  Rd.R. 

1214 

A.B.H^G'^’W.  R.S^ 

1215 

B.G^A3.s.iw.O*Rd.  . 

1216 

R  +  G»-"=t*. 

B.H«G«‘«->-*-»W«-Rd. 

1217 

A.B.N.  G*-»W. 

1218 

A.  E.  C.B.N.H<-»G«-» 

1219 

H3.1  G»-Ai  w.  Rd.  R.  . 

1220 

Brad.  3038:0*. 

CB.H<-»-«Gw.*-»W.O» 

1221 

G<  R . 

1222 
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FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 


No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  4 

1223 

S  Puds  Aus.  . 

5 

h.  m.  s. 

22  49  34.  7 

s. 

+3-  339 

0  /  // 

—  33  09  09 

// 

+19. 21 

I.  19 

578 

Ghr.  1706,  S.P. 

^5 

10  50  43-  3 

4.992 

+IOI  36  51 

19.19 

4.97 

1224 

a  Piscis  Aus.  .  . 

1-2 

22  51  17.7 

3-  3*6 

-  30  13  S3 

18.99 

I.  16 

1225 

51  Pegasi  . 

6-S 

SI  49-  » 

a.  948 

-{-  20  09  08 

19.24 

1.07 

1226 

52  Pegasi  . 

6 

53  26.6 

3-  001 

+  II  06  S3 

19.  20 

X.02 

1227 

3  Pisdum . 

6 

54  43-  9 

+3- 072 

—  0  25  SI 

+19.27 

I. 00 

1228 

36  Cephei  .  .  . 

5-4 

55  >7- 1 

—0.2^3 

+  83  43  50 

19.  25 

9.  16 

1229 

0  Andromedas. 

4-3 

56  37-8 

+2. 749 

+  41  42  28 

19.  26 

*•34 

1230 

(3  Pegasi  . 

Var. 

58  II. 9 

2.901 

+  27  27  34 

19.48 

*•*3 

1231 

a  Pegasi  . 

2 

22  59  02.0 

2.98s 

+  14  35  >2 

19.30 

*•03 

1232 

55  P^gad  .  .  . 

5 

23  OX  12.6 

+3. 023 

+  8  47  18 

+19. 37 

1. 01 

1233 

Aquarii  . 

4 

03  18.8 

3.206 

—  21  47  46 

19.46 

X.08 

1234 

TT  Cephel .  .  . 

5 

04  14- 5 

1.888 

+  74  45  57 

19.41 

3.81 

123s 

59  Pegad  .  .  . 

5 

OS  SS.8 

3- 027 

+  8  OS  44 

19.49 

1. 01 

1236 

Brad.  3077  .  . 

6 

23  07  44. 8 

2.  861 

+  56  32  00 

19.80 

X.81 

590 

Or.  1747,  S.  P. . 

7-6 

II  07  39.9 

+4.  623 

+101  03  s* 

+*9-  54 

5.  21 

*237 

0  Aquarii  . 

4-5 

23  08  22.0 

3- 109 

—  6  40  06 

19-  35 

I.  01 

1238 

Aquarii. 

5-4 

09  52.0 

3- 147 

—  9  42  47 

*9-57 

I.  01 

*239 

y  Piscium  . 

4  * 

II  12.6 

3- 108 

+  *  39  14 

19. 61 

I. 00 

1240 

^  Aquarii. 

S 

12  58.8 

3- 124 

—  10  14  22 

19.63 

1.02 

1241 

0  Cephel .  .  . 

6-5 

23  13  54.4 

+2.442 

+  67  a8  57 

+19. 67 

2.  61 

1242 

r  Pegasi  . 

5“4 

23  14  56. 7 

2. 963 

+  23  06  39 

19.65 

1.09 

599 

Or.  1771,  8.  P. 

6 

XI  16  00.  7 

3- 603 

+115  02  25 

19.66 

2.36 

1243 

Aquarii . 

5-4 

23  16  55-  8 

3. 157 

—  20  43  42 

19.60 

1.07 

1244 

V  Pegasi  . 

5-4 

>9  38-  4 

2.987 

+  22  46  16 

19.78 

1.08 

1245 

1  4  Cassiopeise  . 

6 

23  19  43-  9 

+2. 639 

+  61  39  os 

+19. 72 

2.  II 

1246 

Piscium  . 

5-4 

21  02.  2 

3.074 

+  0  37  34 

19.66 

I. 00 

1247 

6  Piscium  . 

4-5 

22  08.  I 

3.041 

+  5  44  50 

19.7* 

I.  01 

1248 

70  Pegasi  . 

5 

23  23  20.3 

3.028 

+  I*  07  34 

19.83 

1.02 

606 

202  Came/op.  .  . 

6 

II  23  42.4 

4.480 

+  98  14  24 

19. 78 

6.98 

609 

1  Draoonlfl,  8.  P. 

3-4 

”  24  33.9 

+3-  626 

-f-IIO  02  04 

+19.84 

2.  92 

1249 

B.A.C.SiSS  . 

5 

23  24  43-  3 

+2. 741 

+  57  54  54 

19. 81 

1.88 

1250 

b*  Aquarii . 

5-4 

27  15-5 

+3. 145 

—  21  33  00 

19.86 

1.08 

1251 

39  Cephel .  .  . 

5-6 

27  50. 2 

—0.059 

+  86  40  23 

19.87 

*7-  23 

1252 

72  Pegasi  .  .  . 

6 

23  28  14.9 

+2.964 

+  30  41  26 

19.85 

1. 16 
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Authorities. 

No. 

Notes. 

G*-‘  W.  M.  .  .  . 

1223 

A.  B.  G»  W.  Rd.  . 

578 

A‘E.C.B.N.H<-*-»G»-» 

1224 

G*-«R.  S*.  .  .  . 

1225 

G^W.R.S*  .  .  . 

1226 

N.  G»  Bk.  Rd.  R.  .  . 

1227 

Rd.  R.  . 

1228 

Groom.  3970. 

A.B.H«G^»’*Rd.R.S> 

1229 

C.  B.  G»<^«-‘W.R.  S*. 

1230 

Mag. :  2.3. 

A»  E.C.B.N.H^»G»“» 

1231 

• 

H«  G»  R . 

1232 

C.  B.  G»  W.  R.  . 

1233 

B.H‘G»-*-*-*W.Rd.R. 

1234 

H«G^W.R. .  .  . 

1*35 

B.G»Rd.R.S»  .  . 

1236 

Rd . 

590 

A.N.H«G<-»-‘W.O‘ 

1237 

[ — 2*.5 :  +  3I''-8  :  or.  bl . 

N.  G»'*»-'  W*-»  R. .  . 

1238 

Comp.  =9  mag.: 

E.  C.  B.N.H*^>G^-* 

>239 

N.  H<-«G»'*-*-*-‘W.O> 

1240 

A.N.H<*G«W.Rd, 

1241 

A.  B.H<-*G*-‘W.Rd. 

1242 

B.  H<  &■*  W.  Rd.  . 

599 

G«  W.  R.  .  . 

>243 

C.B.H«G"W.R.S» 

1244 

B.  GM-*-' W.  Rd.  R.  . 

1245 

E.  C.  B.  N.  H*-' G»->  . 

1246 

A.N.H«G<*»W.  R. 

1247 

B.  G**  R . 

1248 

H«-«G»W.  Rd.  .  . 

606 

AE.CRN.H«**G*'<-»'' 

G***  Rd.R.S^*.  .  . 

609 

1249 

[=7.8  mag.!— 9*4:— 2". 
fiaz.  XXni^  loot 

H«G*W.R..  .  . 

1250 

H*s=3*  Aquarii. 

C.HnG»-«->Wnid.R. 

1251 

C=B.  A.  C.  8213: 

B.  G«  R . 

1252 

[=Brad.  3147,  G». 
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FIELD  CATALOGUE  OF  1278  TIME  AND  CIRCUMPOLAR  STARS. 


No. 

Star. 

Mag. 

Right  Ascen., 
1885.0. 

Annual 

Var. 

Declination, 

1885.0. 

Annual 

Var. 

Sec.  d 

h.  m.  s. 

8. 

0  /  // 

// 

«2S3 

15  Andromeda. 

S-6 

23  29  00.0 

-f-2.  922 

+  39  36  10 

+19.82 

1.30 

1254 

16  Piscium 

6 

30  31.2 

3.060 

+  I  27  50 

19-  93 

1. 00 

1255 

X  Andromeds 

4 

3»  56.3 

2.  920 

+  45  50  OS 

«9-45 

1*44 

1256 

t  Andromedae 

4 

32  29. 7 

2.  924 

+  42  37  54 

19-  93 

1.36 

1257 

i  Piscium . 

4-5 

34  02. 1 

3-084 

+  5  00  II 

>9-47 

1. 00 

1258 

y  Cephei .  .  . 

3-4 

23  34  37-  9 

+2. 4n 

+  76  59  26 

+20.07 

4.50 

1259 

K  Andromedee 

4 

23  34  44-  7 

2.938 

+  43  4»  50 

19.91 

1.38 

615 

3  DraoonlB^S.P. 

5-6 

II  36  03. 1 

3.402 

+112  37  07 

19.90 

2.60 

1260 

A  Piscium 

5 

23  36  10.  7 

3.060 

+  I  08  43 

19.76 

1. 00 

1261 

«*  Aquarii . 

5-4 

36  45-  5 

•  3- 1*4 

-f  15  12  10 

19.90 

1.04 

1262 

78  Pegasi  . 

5 

23  38  12.6 

+3- 013 

+  28  43  30 

+19.98 

1. 14 

1263 

**  Aquarii. 

5 

38  14.  2 

3. 1 16 

-  «8  54  55 

19.96 

1.06 

1264 

^  Andromeda . 

5 

40  20.  2 

2.955 

+  45  46  55 

19.96 

X.46 

1265 

20  Piscium. 

6 

42  01.8 

3- 084 

—  3  24  03 

19*99 

1. 00 

1266 

41  Cephei .  .  . 

6 

42  24.9 

2.  824 

4“  67  10  04 

19.98 

2.58 

1267 

6  Sculptoris  . 

4-5 

23  42  56.  1 

+3-  >36 

—  28  45  58 

+19.90 

1. 14 

1268 

B.  A.  C.  8289  . 

6-7 

23  44  37-  4 

2.  948 

+  50  58  59 

19.97 

»-59 

622 

Or.  1828,  S.  P. 

7 

11  45  08.4 

3*  303 

+110  31  31 

20.01 

2.8s 

1269 

Octantis 

5-6 

23  45  18.  9 

3-  704 

—  82  39  29 

19.99 

7-83 

1270 

<p  Pegasi  . 

^5 

46  38. 3 

3.046 

18  28  54 

20.00 

I.  OS 

1271 

p  Cassiopeiae  . 

5 

23  48  38. 5 

+2.969 

+  56  5*  33 

+20. 02 

1.83 

1272 

Croom.  4163. 

7-6 

49  *4  9 

2.861 

+  73  46  13 

20.02 

3-58 

1273 

B.  A.  C.  8322  . 

6 

51 20.9 

2.998 

+  55  03  57 

20.01 

J-75 

1274 

u  Piscium. 

4 

53  24-4 

3.078 

+  6  13  36 

*9*93 

1. 01 

1275 

309  Cephei  .  . 

6-7 

54  06.7 

2. 614 

+  86  03  58 

20.03 

>4-  58 

1276 

30  Piscium 

5“4 

23  56  03.  7 

+3-077 

—  6  39  12 

+20.01 

I.  01 

1277 

2  Ceti  .... 

4-5 

23  57  50-8 

3.076 

—  17  58  34 

20.05 

1.05 

630 

B  A.C.4070,8  P. 

6-7 

II  58  56.8 

3-081 

+  93  46  33 

20.06 

15.  19 

632 

Or.  1852,S.P. 

6 

”  59  23.5 

3-  *36 

+  102  27  04 

20. 17 

4.64 

1278 

33  Piscium. 

5 

23  59  26.9 

3-071 

—  6  21  03 

20.15 

I.  01 
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FIELD  CATALOGUE  OF  127S  TIME  AND  CIRCUMPOLAR  STARS. 


Authorities. 

No. 

Notes. 

H3-*  G®  Rd.  R.  S*->  . 

«*S3 

N.G^>W.R.  .*  .  . 

1254 

A.  B.  H2G3-iRd.R.S* 

I2SS 

C.B.G^‘-»-»W.Rd.  R. 

1256 

A.E.C.B.N.H^o-'G*-* 

1257 

H*  =  *. 

A.E.CB.N.H<*-*G»-» 

1258 

B.G^Rd.R.  .  .  . 

I2S9 

B.H^G»«W.Rd.  . 

615 

N.H*G^<-»-*-»W.O.  R. 

1260 

B.G^W.  R.  .  .  . 

1261 

.  .  .  . 

1262 

A.  G3  R.  .  .  . 

1263 

G»-i  Rd.  R.  S*-»  . 

1264 

N.G*-**3*->W.O»Rd.R. 

1265 

B.  G^«  W.  Rd.  . 

1266 

G»=Brad.  3166. 

A.E.C.B.H^»-*G»-»W. 

1267 

H<-*Rd.S8-»  .  .  . 

1268 

Rd . 

622 

A.  01  M . 

1269 

B.  G*-«  R.  S*  . 

1270 

B.  G^i  W.  Rd.  R. 

1271 

A.H<-3**  G»‘^»N.Rd.R. 

1272 

[7-6  mag. — I2*.8+8'  02''. 

G»  Bk.  Rd.  R.  . 

1273 

Brad.  3185 :  Rd  =6225. 

A.E.C.B.N.H^iG*-! 

1274 

H«  G*-*  Rd.  R.  .  . 

1275 

Brad.  3194. 

H4.«  N.  W.  01  . 

1276 

C.  G*^^*-*-!  W.  R. 

1277 

H3G^<-«W.Rd.R.  . 

630 

B.  Rd . 

632 

A.  N.  W. 

1278 
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Appendix  No.  19. 

DETERMINATIONS  OF  GRAVITY  AT  ALLEGHENY,  EBENSBURGH,  AND  YORK,  PA.,  IN  1879  AND  1800. 

IBy  S.  I*B3IRCE3,  Assistant. 

L— GRAVmr  AT  THE  ALLEaHElTT  OBSERVATORY. 

The  Allegheny  Observatory  is  situated  in — 

Latitude  4(P  27'  41".6  north, 

Longitude  6^  20“  2*.93  west  of  Greenwich. 

It  stands  1,140  feet  (=348  meters)  above  the  mean  sea-level.*  From  a  few  yards  in  front  of 
the  observatory  the  descent  is  very  sharp  into  the  valley  of  the  Ohio,  and  as  this  has  been  formed 
by  erosion,  it  must  be  supposed  to  diminish  the  acceleration  of  gravity,  perhaps  by  the  one  hundred 
thousandth  part.  Unfortunately  the  necessary  calculation,  which  a  topographical  sketch  would 
enable  us  to  perform  at  once,  remains  impossible  for  the  present. 

The  operations  were  conducted  nearly  as  descnbed  in  my  ‘‘Measurements  of  Gravity  at  Initial 
Stations.^  The  Eepsold  reversible  pendulum  was  oscillated  in  vacuo  on  the  Geneva  support,  in 
the  cellar  of  the  observatory,  the  feet  of  the  support  resting  on  iron  bars  laid  upon  other  bars  let 
into  the  great  pier  of  the  equatorial  at  one  end  and  into  a  stone  wall  at  the  other. 

Measures  of  the  length  of  the  pendulum  were  commenced  1879,  January  2 ;  but  owing  to  the 
difficulty  of  maintaining  a  tolerably  constant  temperature  in  any  part  of  the  observatory  that 
was  otherwise  suited  for  a  comparing-room,  no  valuable  results  were  obtained  before  January  18  5 
and  even  after  that  date,  it  was  found  necessary  to  reject  the  work  of  several  days,  owing  to  bad 
conditions.  The  first  series  of  measures  of  length  was  completed  February  1.  Four  swingings  of 
tho  pendnlnm  were  made  on  February  6  and  7  with  heavy  end  up,  and  two  swingings  on  February 
Sand  9  with  heavy  end  down.  On  February  10,  the  position  of  the  center  of  mass  was  determined 
and  the  knives  were  interchanged.  Two  days  were  then  lost  in  trying  to  make  the  vacuum  cham¬ 
ber  stanch  5  after  which  two  swingings  were  made  with  heavy  end  down,  February  13  and  14, 
and  four  with  heavy  end  up  February  15,  16,  and  17.  On  February  18  and  20,  the  fiexure  of  the 
apparatus  was  measured,  and  these  measures  were  supplemented  by  others  on  March  4.  From 
February  22  to  March  2,  the  pendulum  was  measured.  The  thermometers  were  compared  from 
1878,  December  19  to  31,  and  again  1879,  March  3. 

The  following  table  gives  a  synopsis  of  the  results  of  the  swingings,  the  period  being  corrected 
for  the  rate  of  the  clock  and  for  arc  of  oscillation,  and  being  reduced  to  15o  C.  and  to  a  pressure  of 
one  million  absolute  0.  G.  S.  units.  The  approximate  pressure  in  millimeters  of  mercury  and  the 
approximate  temperature  centigrade  are  also  shown.  It  is  unnecessary  to  say  that  the  air-pump 
was  never  brought  into  action  during  any  swinging. 

The  agreement  of  the  resulting  periods  is,  as  far  as  it  goes,  favorable  to  the  plan  of  swinging 
in  vncno.  It  will  be  noticed  that  the  oscillations  were  continued  down  to  a  small  amplitude,  but 
there  seems  to  have  been  no  increased  error  upon  this  account.  Following  the  synopsis  will  be 
found  a  table  of  the  errors  of  the  partial  swingings  formed  by  intermediate  transits,  as  shown  on 
pages  502-503.  The  errors  given  are  differences  from  the  following  periods,  deduced  from  the  final 
results:  « 

Td  (knife  l)=l-.0064527  T„  (knife  2)=1®.0066434 
Td  (knife  2)=1 .0064463  T„  (knife  1)=1 .0066370 

*  The  latitude  and  longitude  here  given  Jiave  been  extracted  from  the  American  Ephemeris.  The  elevation  is 
from  data  furnished  to  Professor  Langley  by  the  Allegheny  City  surveyor  aud  by  the  engineer  of  the  Pennsylvania 
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The  errors  are  multiplied  by  the  square  roots  of  the  number  of  oscillations,  and  the  products  are 
shown  to  be  constant  in  the  mean.  It  is  also  noticeable  that  this  constant  has  the  same  value 
whichever  end  is  up.  Several  obvious  infereuces  might  be  made.  In  particular,  it  will  be  seen 
that  the  error  of  the  result  depends  only  on  the  total  number  of  oscillations,  no  matter  how  they 
may  be  separated  by  intervals  of  rest. 

HEAVY  END  UP.  KNIFE  No.  2. 


Date. 

1 

1  Temperature. 

1  .  _ 

Pressure. 

Half  arc  in  terms  of 
radius. 

Number  of 
oscillations. 

1 

Corrected 

period. 

Maximum. 

Miuimnm. 

! 

Beginniug. 

End. 

Beginning. 

End. 

1879. 

o 

o 

mm. 

mm. 

8. 

February  6 . 

0.3 

0.3 

23 

25 

.023 

.003 

20,891 

1.0066466 

6 . 

0.8 

0.4 

29 

36 

.030 

.003 

21,406 

1.0066428 

7 . 

0.5 

0.3 

43 

46 

.030 

.002 

21, 420 

1.0066399 

7 . 

0.7 

0.4 

20 

20 

.034 

.006 

19, 74i 

1.0066430 

83,469 

1. 0066431 

HEAVY  END  DOWN.  KNIFE  No.  1. 


February  8 . 

0.7 

0.1 

13 

14 

1 

.033 

.002 

74,806 

1.0064533 

9 . 

0.3 

—0.1 

14 

15 

.035 

.002 

76,680 

1.0064516 

160,486 

1.0064524 

HEAVY  END  DOWN.  KNIFE  No.  2. 


February  13 ... . 

1.5 

1 

—0.6 

17 

40 

.033 

.002  I 

61,844 

1.0064471 

14.... 

—0.3 

—1.3 

18 

40 

.036 

.002 

67, 626 

1.0064470 

129,470  1 

! 

1. 0064470 

HEAVY  END  UP.  KNIFE  No.  1. 


February  15.... 

—0.6 

—1.1 

17 

29 

.034 

.004 

19, 822 

1. 0066370 

16.... 

—1.0 

—1.2 

17 

35 

.034 

.004 

20,766 

1. 0066337 

16... 

—0.9 

—1.1 

15 

36 

.034 

.003 

22,588  1 

1.0066380 

17 ... . 

—0.7 

—0.9 

21 

37 

.036 

.003 

20,848 

1.0066411 

j 

• 

84,024 

1.0066376 
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Errors  of  partial  and  total  stoingings. 


Heavy  end  np. 


Heavy  end  down. 


Knife  No.  2. 

Knife  No.  1. 

Knife  No.  2. 

Knife  No.  1. 

Partial  swingings. 

Partial  swingings. 

Partial  swingings. 

Partial  swingings. 

Error  in 

Sq.  root. 

Product 

Error  in 

Sq.  root. 

Product 

4.. 

Error  in 

Sq.  root. 

Product 

Error  in 

Sq.  root. 

Product 

7^  place. 

No.  oscill. 

5**  place. 

7^  place. 

No.  oscill. 

5^  place. 

7^  place. 

No.  oscill. 

in 

5^  place. 

7^  place. 

No.  oscill. 

in 

5^  place. 

+43 

57 

25 

+  6 

70 

4 

-  4 

77 

3 

+80 

78 

63 

+  2 

77 

2 

-  1 

87 

1 

+  48 

83 

40 

+19 

178 

34 

+24 

83 

20 

-  3 

86 

3 

+  29 

87 

25 

-27 

94 

25 

+74 

69 

51 

-180 

31 

56 

-  9 

88 

8 

-66 

85 

56 

+  43 

73 

31 

-35 

87 

30 

+  8 

94 

3 

-13 

79 

10 

+  10 

198 

20 

-22 

79 

17 

-18 

85 

15 

-  61 

93 

57 

-39 

82 

32 

-  3 

80 

2 

+38 

88 

33 

-15 

82 

12 

+  1 

78 

1 

+53 

83 

44 

-66 

63 

42 

+28 

92 

26 

+  36 

84 

29 

-  6 

192 

11 

+30 

59 

18 

+13 

83 

11 

-  12 

88 

11 

-23 

95 

22 

-76 

82 

62 

—  9 

81 

7 

-16 

85 

15 

-28 

81 

23 

-  11 

178 

20 

Mean  of  products. 

29 

+49 

85 

41 

-  43 

99 

43 

+36 

87 

31 

+99 

83 

82 

-  19 

82 

16 

-  7 

87 

6 

-58 

73 

42 

Mean  of  products 

26 

Mean  of  products. 

26 

Mean  of 

products. 

1  24 

Whole  swingings. 

Whole  swingings. 

Whole  swingings. 

Whole  swingings. 

+32 

145 

46 

00 

141 

00 

+  6 

273 

16 

+  8 

249 

20  1 

-  6 

146 

8 

-33 

144 

48 

-  12 

275 

33 

+  7 

260 

18  1 

—35 
-  4 

146 

140 

51 

6 

+10 

+41 

150 

144 

15 

59 

Mean  of 

products. 

24 

Mean  of 

products. 

19 

Mean  of  products . 

28 

Mean  of 

products. 

SO 

Time  was  observed  by  Mr.  F.  W.  Very,  Professor  Langley^s  assistant,  with  the  instruments 
of  the  observatory,  a  fine  8-inch  transit  and  the  sidereal  clock  (Frodsham  1358).  The  chronometer, 
Negus  1589,  was  used  for  the  pendulum  observations;  and  this  chronometer  as  well  as  two  others 
(Hutton  202  and  Bond  380)  were  compared  upon  the  chronograph  with  the  clock  three  times  a  day, 
between  3  and  4  o’clock  in  the  afternoon  and  between  9  and  10  morning  and  evening. 

The  corrections  to  the  chronometer  used  were  obtained  by  assuming  tfiat  between  certain  dates 
certain  time-pieces  moved  with  absolute  uniformity,  the  changes  of  rate  being  supposed  to  be  sudden. 
This  is  the  same  method  of  reduction  used  in  my  previous  work,  and  appears  to  me  most  consonant 
with  observed  facts  in  regard  to  the  running  of  timepieces.  The  standards  used  were  as  follows : 


Date. 

Sidereal  time. 

Timepiece  assumed  uniform 
fit>m  each  time  to  next. 

February  4 . 

A.  m. 

6  18 

Frodsham,  1358. 

6 . 

5  25 

Do. 

9 . 

6  47 

Do. 

13 . 

7  14 

Hutton,  202. 

15 . 

8  02 

Frodsham,  1358. 

21 . 

7  12 

The  results  of  the  comparisons  of  the  length  of  the  pendulum  with  the  pendulum  meter  were 
as  follows : 

Measures  of  Length. 

FIRST  SERIES. 

Date.  Pend.  — standard. 

1879.  PL 

January  18 .  +26. 1 

January  21  .  +24.  6 

January  22  .  +26.  4 

January  23 .  . .  +20. 3 


Mean .  +24.3 
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SECOND  SERIES. 


January  25 
January  29 
January  31 
February  1 


+22.8 

+26.5 

+23.2 

+18.6 


Mean 


+22.6 


THIRD  SERIES. 

February  2Q . 

February  23 . 

February  24 . 

February  25 . 

February  26  . .  . 

March  1 . 

March'2 .  . 


+11.3 
+10.2 
+  9.9 
+  9.1 
+12.1 
+  15.0 
+11.6 


Mean  . 


+11.3 


These  results  have  to  be  diminished  by  200#‘.4,  because  they  are  referred  to  the  mean  of  the 
three  lines  999““.7,  999*"™.8,  999““.9  of  the  standard  instead  of  to  the  meter.  They  have  then  to 
be  increased  by  261^.1  in  order  to  be  referred  to  the  meter  adopted  in  my  “  Measurements  of  Gravity 
at  Initial  Stations.”  It  follows  that  the  length  of  the  pendulum  in  terms  of  the  meter  adopted  in 
my  previous  work  (which  is  now  known  to  be  erroneous,  but  which  is  for  the  present  adhered  to, 


in  order  to  avoid  confusion)  was 

m. 

Before  the  interchange  of  knives .  1.0000863 

After  the  interchange  of  knives .  1.0000732 


The  difference  of  the  distances  of  the  center  of  mass  from  the  two  knife-edges  was  found  to  be 
0“.39303,  to  which  the  correction,  +.00014,  has  to  be  applied.* 

The  experiments  to  determine  the  flexure  of  the  support  have  already  been  published  in  the 
Coast  Survey  Eeport  for  1881,  pp.  375-377.  The  mean  of  the  measurements  of  two  observers 
shows  that  the  flexure  at  the  middle  of  the  knife-edge,  under  a  horizontal  force  equal  to  the  weight 
of  the  pendulum,  was  38^.8. 

We  now  proceed  to  calculate  [T*  Eev.]  and  [T®  Inv.],  as  in  the  paper  above  referred  to.  Only, 
it  is  to  be  remarked  that,  in  consequence  of  what  is  said  on  page  72  of  that  paper  (page  271  of  the 
Coast  Survey  Eeport  for  1876),  one-seventh  of  the  viscosity  effect  has  to  be  subtracted  in  order 
to  eliminate  the  effect  of  the  bells;  that  is  to  say,  T^  has  to  be  diminished  by  66x10"^  and  T^  by 
151 X 10“’.  The  values  have  to  be  separately  calculated  for  the  experiments  made  before  and  after 
the  interchange  of  the  knives. 


Before  the  interchange  of  knives. 


s. 

«. 

T. . 

.  1.0064624 

T . 

.  1.0066431 

Bells  and  cylinder . 

.  -145 

Bells  and  cylinder . 

.  —321 

. 

1.0064379 

1.0066110 

Ti* . 

. 1.0129172 

T  * 

■*■1*  ................ 

.  1.0132657 

Flexure . . . . 

.  —270 

Flexure . 

.  —118 

Stretching . 

-L  10 

Corrected  T.* . 

.  1.0128902 

Corrected  T„* . 

. .  1.0132649 

*  S©©  Measurements  at  Initial  Stations^  p.  114  (Coast  Survey  Report  for  1876,  p.  313),  where  the  correction  is, 
however,  applied  with  the  wrong  sign. 


Digitized  by  LjOOQie 


UNITED  STATES  COAST  AND  GEODETIC  SUEVET. 


477 


T. . 

Bells  and  cylinder 

1.0064325 


T/ .  1.0129064 

Flexure .  — 270 

Stretching . 

Corrected  T/ .  1.0128794 


1.0066376 

—321 


1.0066054 

TJ .  1.0032646 

Flexure .  — 118 

.  +  10 

Corrected  T,* .  1.0132437 


After  the  interchange  of  Tcnives. 

1'.0064470  T, . 

— 146  Bells  and  cylinder 


Before  interchange.  After  interchange. 


8. 


8. 


Corrected  T/  . .  .  1.0128902  1.0128794 

Corrected  .  1.0132549  1.0132437 


i{Tf+Tf) .  1.0130726  1.0130615 

J(T/— t/) .  —1824  —1822 

^g^4(T/-T«*) .  -717  -716 

j  (T/— TJ) . ‘  —4638  —4633 

[T*  Inv.] .  1.0130009  *  1.0129899 

[T*Bev.]  . 1.0126087  1.0126982 

(T*Inv.]— [T*Kev.]  .  3922  3917 


The  two  values  of  [T*  Rev.]  combinetl  with  the  two  values  of  the  length,  give  for  the  seco  nds^ 
pendulum  at  Allegheny: 


m. 

Before  the  interchange  of  knives . - . .  0.9930479 

After  the  interchange  of  knives  .  .  0.9930461 


Mean . . .  0.9930470 

This  is  the  final  result  from  this  station  alone.  But  the  correction  for  the  erroneous  length  of  the 
meter,  as  provisionally  stated  in  the  Coast  Survey  Report  for  1881,  page  463,  is  — 162x  10”^  giving 

m. 

0.9930308; 

and  this  may  further  be  modified  by  the  effect  of  measurements  at  other  stations,  and  comparisons 
of  |T*Inv.].  There  is,  however,  reason  to  believe  that  such  modification  would  be,  in  this  case, 
insignificant. 

Applying  the  correction  for  elevation,  without  continental  attraction,  diminished  by  one-tenth 
part,  and  the  correction  for  latitude,  as  in  my  paper  (C.  S.  Report,  1881,  p.  446),  we  have 


m. 

Seconds’  pendulum  at  Allegheny . ^ .  0.9930308 

Elevation . . .  .  +979 

Latitude .  .  — 21903 


Reduced  to  equator  and  sea-level .  0.9909384 

This  would  be  increased  if  the  effect  of  the  valley  were  taken  into  account.  A  topographical 
sketch  of  this  vicinity  is  the  most  pressing  need  of  the  work  at  this  time. 

The  details  of  the  work  at  the  Allegheny  Observatory  are  given  in  the  tables  appended  to  the 
edition  of  this  Appendix,  which  has  been  published  separately. 

n.— DETERMINATION  OF  ORAVmr  AT  EBENSEXTROH. 

Ebensburgh  is  the  chief  (though  not  the  principal)  town  of  Cambria  County,  Pennsylvania, 
in  the  Allegheny  Mountains.  The  observations  were  made  in  the  house  and  grounds  of  Mrs. 
Frances  S.  McDonald,  on  Centre  street.  The  place  is  shown  on  the  county  map  by  Beers  (1867), 
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where  the  house  has  marked  under  it  “  J.  M.  McDonald.”  It  is  at  the  southeast  corner  of  the  street 
next  south  from  Highland  street.  The  transit  pier  is  23^  meters  south  of  the  northern  boundary 
and  28J  meters  east  of  the  western  boundary  of  the  lot.  The  pendulum  was  observed  in  the  cellar 
of  the  house. 

The  latitude  of  the  station,  +40^  27',  was  determined  by  Mr.  Marcus  Baker  by  sextant  obser¬ 
vations  upon  the  Sun,  Jupiter,  and  Polaris.  The  longitude  was  determined  by  telegraphic 
exchanges  with  the  Allegheny  Observatory,  the  observers  being  Mr.  F.  W.  Very  and  Mr.  H.  Far- 
quhar  with  the  result: 

h,  m.  8. 

Ebensburgh  east  of  Allegheny,  0  5  9.2 

Ebensburgh  west  of  Greenwich,  5  14  53.7 


The  elevation  of  the  station  has  been  ascertained  from  that  of  the  railway  at  the  station,  as 
communicated  by  the  engineer  of  the  Pennsylvania  Railway.  The  pendulum  station  was  connected 
with  the  railway  by  a  line  of  levels.  The  elevation  so  found  is  2,137  feet  (=651  meters). 

It  was  intended  to  conduct  the  operations  as  at  Allegheny;  but  various  difficulties  compelled 
me  to  support  the  pendulum  on  the  Repsold  tripod,  as  at  my  European  stations.  The  brass  foot¬ 
rests  were  placed  directly  upon  the  hard  clay  floor  of  the  cellar.  The  old  knives  which  had  been 
used  in  Europe  and  in  the  stations  at  Hoboken  and  at  Allegheny  were  replaced  by  new  ones, 
made  by  Messrs.  Darling,  Brown,  and  Sharpe,  of  Providence.  The  amplitude  of  oscillation  was 
measured  on  a  fine  arc  by  Messrs.  Stackpole  &  Brothers,  which  is  divided  into  thousandths  of  the 
radius.  The  arc  and’ transits  were  observed  with  a  reading  telescope  carrying  an  objective  cor¬ 
rected  for  use  at  a  short  distance  by  Byrne,  of  New  York.  The  same  eye  piee.e  was  constantly 
used.  The  telescope  was  placed  at  a  distance  of  two  meters  from  the  pendulum;  and  no  screen 
was  interposed  between  them. 

The  general  order  of  the  pendulum  experiments  was  as  follows: 


1879. 

August 

September 

September 


September 

September 

September 

September 

September 

September 


September 

September 


14^21. — Measurements  of  length. 

5.  — Swinging,  heavy  end  down;  knife,  3-4. 

Swinging,  heavy  end  up;  knife,  7-8. 

6.  — Swinging,  heavy  end  up;  knife,  7-8. . 

Swinging,  heavy  end  down;  knife,  3-4. 
(Center  of  mass  determined. 
Interchange  of  knives. 

Center  of  mass  determined. 

7.  — Swinging,  heavy  end  down;  knife,  7-8. 

Swinging,  heavy  end  up;  knife,  3-4. 

8. — Swinging,  heavy  end  up;  knife,  3-4. 

Swinging,  heavy  end  down;  knife,  7-8. 
10-13. — Measurements  of  length. 

14.  — Swinging,  heavy  end  down ;  knife,  7-8. 

Swinging,  heavy  end  up;  knife,  3-4. 

15.  — Swinging,  heavy  end  up;  knife,  3-4. 

Swinging,  heavy  end  down;  knife,  7-8. 

16.  — Determination  of  center  of  mass. 

Interchange  of  knives. 

Determination  of  center  of  mass. 
Swinging,  heavy  end  down;  knife,  3-7. 
Swinging,  heavy  end  up;  knife,  7-8. 

17.  — Swinging,  heavy  end  up;  knife,  7-8. 

Swinging,  heavy  end  down;  knife,  3-4. 
18-25. — Measurements  of  length. 


A  synopsis  of  the  periods  of  oscillation  at  Ebensburgh  is  given  below.  These  periods  have 
received  not  only  the  reductions  for  arc,  rate,  temperature,  and  pressure,  but  also  peculiar  priori 
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corrections  for  flexure  of  the  support,  difference  of  knives,  and  injury  to  the  pendulum.  These  I 
proceed  to  explain : 

After  half  the  swingings  had  been  made,  the  pendulum  was  measured.  In  adjusting  the 
microscopes  a  plumb-line  was  used;  and  to  attach  this  it  was  necessary  to  remove  the  two  forward 
nuts  which  bind  the  head  of  the  support  to  the  legs  of  the  tripod.  These  were  afterward  replaced 
for  the  rest  of  the  swingings,  but  instead  of  being  tightened  by  a  wrench  they  were  only  tightened  by 
hand.  This  negligence  was  only  discovered  after  all  the  swingings  were  completed,  and  it  was  then 
too  late  to  repeat  them.  Elaborate  experiments  (see  Coast  Survey  Report  for  1881,  Appendix  14) 
were  accordingly  instituted  to  determine  the  flexure  of  the  support  when  the  nuts  in  question  were 
hand-tightened  and  when  they  were  wrenched.  The  values  given  on  page  388  of  the  Report  have 
been  used  in  the  reductions,  and  the  periods  have  accordingly  received  the  following  corrections: 

Heavy  end  down.  Heavy  end  up. 

First  four  days . . .  —.0000832  —.0000362 

Last  four  days . . - .  —.0000895  —.0000390 

The  knives  used  at  Ebensburgh  and  York,  which  are  marked  3-4  and  7-8,  have,  at  my  request, 
been  raicrometrically  examined  by  Assistant  Edwin  Smith,  to  determine  the  distance  of  the  edges 
from  the  plane  of  the  bearings.  He  obtained  the  following  results: 

Knife  3—4.  At  end  marked  3,  122  .  At  end  marked  4,  125#*. 

Knife  7—8.  At  end  marked  7, 168  .  At  end  marked  8,  170  . 

On  September  11  the  record  notes  that  a  small  spring  belonging  to  the  attachment  of  the 
knife  at  the  light  end  of  the  pendulum  was  found  to  be  broken.  In  consequence  of  this  the  pen¬ 
dulum  must  have  lost  mass,  and  the  center  of  mass  should  have  been  removed  toward  the  heavy 
end.  In  examining  the  measures  of  the  position  of  the  center  of  mass,  we  find  that  at  York,  the 
station  occupied  after  Ebensburgh,  the  center  of  mass  was  distant  0“.30333  from  the  knife-edge 
at  the  heavy  end.  In  fact,  using  an  empirical  correction  for  the  relative  position  of  the  knives, 
the  individual  results  (16  in  number)  show  a  probable  error  of  ±.000013.  At  Ebensburgh,  meas¬ 
ures  were  made  on  September  6  and  September  16.  The  four  individual  measures  on  September 
16,  with  the  correction  for  position  of  knives,  give  for 

•  m. 

0.30330 

0.30332 

0.30330 

0.30339 

Rejecting  the  last  observation,  in  which  there  seems  to  have  been  an  erroneous  reading,  the  others 
give  0“.30331,  not  differing  sensibly  from  the  value  at  York.  The  measures  of  the  6th  give 

m. 

0.30324 

0.30330 

0.30327 

0.30328 


These  show  a  value  sensibly  smaller  than  that  of  the  16th.  The  difference  is  such  as  would  be 
produced  by  the  loss  of  something  less  than  a  gramme  at  the  heavy  end.  The  distance  between 
the  knife-edges  not  having  changed,  no  other  changes  can  affect  the  result  from  the  pendulum — 
considered  as  reversible — although  the  accident,  whatever  it  was,  must  spoil  the  agreement  of  the 
different  days.  Although  it  does  not  affect  the  final  result,  I  have,  in  the  calculation,  supposed 
that  a  gramme  was  lost  at  the  heavy  end,  2  centimeters  beyond  the  knife-edge.  The  result  of  plac¬ 
ing  a  small  mass,  ti»,  on  the  pendulum  at  a  dist<mce  of  x  meters  and  H  x  meters  from  the  two  knife- 
edges  is  easily  found  to  be  to  increase  the  periods  of  oscillation  by 


at^  =  t^ 


m 

H 


X  (l+x) 

■2X7" 


aT*  =  T,, 


m 

M 


X  (^+a?) 
~2h;j' 
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Where  M  is  the  mass  of  the  reversible  pendolam,  I  the  distance  between  the  edges,  a^d  h, 
the  distances  of  the  center  of  mass  from  the  two  edges,  and  T^  and  T,  the  periods.  In  the  present 
case  we  have  »»=— 1,  M=6308,  x=+.02,  1=1,  &^=0.7,  A,=0.3,  Tj=T,=l.  We  have,  therefore, 

A  T^= -.0000023 
A  T,= -.0000064 

and  these  corrections  have  been  applied  to  the  first  four  days,  so  as  to  reduce  the  pendnlum  to  its 
state 'at  the  end  of  the  work  at  this  station. 

Synopsis  of  periods  of  oscillation. 


BBAVT  END  DOWN.  HKAVT  END  UP. 

1879.  Knife,  7-8.  Knife,  3-4. 

September  6 .  1.0064424  1.0066264 

September  6 .  1.0064377  1.0066064 

Knife,  3-4.  Knife,  7-8. 

September  7 .  1.0064482  1.006.5122 

September  8 .  1.0064400  1.0064296 

September  14 .  1.0064377  1.0066024 

September  16.  .  1.0064389  1.0064789 

Knife,  7-8.  Knife,  3-4. 

September  16 .  1.0061401  1.0065157 

September  17 .  1.0064385  1.0064895 


The  period  for  September  8,  with  heavy  end  up,  is  obviously  affected  by  an  abnormal  error. 
The  Paris,  Berlin,  Kew,  Hoboken  observations  show  that  the  probable  error  of  a  period  from  a 
single  swinging  with  heavy  end  up  is  ±0*.000006.  The  period  for  September  8  difrers  from  the 
mean  of  the  others  by  0*.000077,  having  thus  an  error  about  thirteen  times  the  probable  error,  an 
event  which  would  occur  by  chance  only  once  in  a  million  x  million  x  million  times.  We  may, 
therefore,  safely  say  that  on  that  day  there  was  some  extraordinary  force  tending  to  restore  the 
pendulum  to  the  vertical.  The  records  of  observations  of  arc  show  the  following  times  of  decre¬ 
ment  on  different  days : 


From  .0400 

From  .0180 

to  .0180. 

to  .0080. 

September  5 . 

.  20.9 

28.6 

September  6 . 

.  20.7 

28.8 

September  7 . 

. 21.1 

28.4 

September  8 . 

.  17.1 

21.3 

September  14 . 

.  21.3 

28.6 

September  15 . 

.  17.2 

26.8 

September  16 . . . 

28.8 

September  17 . 

.  19.7 

27.0 

Mean  5,  6,  7,  14,  16 . 

.  21.0 

28.3 

It  thus  appears  that  on  the  8th  there  was  some  extraordinary  force  tending  to  bring  the  pen¬ 
dulum  to  rest.  These  facts  suggest  that  a  spider’s  line  might  on  that  day  have  connected  the 
pendulum  with  the  stand,  and  this  supposition  is  somewhat  strengthened  by  finding  that  on  that 
day  the  operations  commenced  with  oscillating  the  pendulum  with  heavy  end  up  in  the  position 
in  which  it  had  been  left  the  night  before.  On  the  15th  and  17th,  also,  the  arc  descended  rapidly, 
the  periods  are  very  short,  and  the  pendulum  had  been  left  over  night  with  the  heavy  end  up  ready 
for  the  oscillations  which  were  begun  in  this  position  in  the  morning.  If  there  were  spider  lines 
on  these  mornings,  we  should  expect  the  disturbing  influence  to  decrease  as  the  arc  descended. 
Whether  this  is  so  in  regard  to  the  effect  on  the  decrement  on  the  8th  it  is  difficult  to  say,  but  it 
certainly  is  so  on  the  15th  and  17th.  Transits  were  observed  shortly  after  the  arcs  reached  .0400, 
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.0180,  and  .0080,  so  that  there  are  two  intervals  from  which  periods  can  be  deduced.  These  periods, 
corrected  as  in  the  synopsis,  are 


HEAVY  END  UP. 

First  interval.  Second  interval. 

September  8 .  L0064130  1*0064385 

September  16 . 1.0064423  1.0064931 

September  17 . 1.0064683  1.0065020 


These  numbers  certainly  confirm  the  hypothesis  of  spider-lines ;  and  I  shall  consequently  entirely 
reject  the  work  with  heavy  end  up  on  September  8  and  the  first  intervals  on  September  15  and  17. 
With  these  rejections  the  mean  periods  for  pairs  of  days  in  which  the  circumstances  were  the 
same,  except  the  time  of  beginning  (for  on  alternate  days  the  position  of  the  pendulum  at  the  first 
swinging  alternated),  are  as  follows : 

Heavy  ead  down.  Heavy  end  up. 

L0064400 

1.  0064441  1. 0065122 

1.  0064383  1.  0064978 

•  1. 0064393  1. 0065088 

Means,  1.  0064404  1;  0065087 

The  time  observations  at  Ebensburg  were  made  with  transit  No.  5  carrying  a  reticule  divided 
on  glass  by  Prof.  W.  A.  Rogers.  The  equatorial  intervals  of  the  five  middle  wires  are  sensibly 
equal  to  2®.583.  The  pivot  inequality  was  determined  by  Mr.  Marcus  Baker  to  be  +0**.030  with 
illumination  west.  Both  lamps  were  in  place  during  the  whole  of  the  observations,  which  were 
made  by  Mr.  Henry  Farquhar.  The  reductions  were  made  by  least  squares,  using  Mr.  Schott’s 
weights  of  1872.  Separate  azimuths  were  assumed  for  the  two  positions.  The  chronograph  was  a 
fillet-reed  instrument,  by  Breguet.  The  battery  consisted  of  two  sulphate  of  copper  gravity  cells. 

Chronometer  Negus  1589  was  always  used  for  the  star  and  pendulum  observations,  as  this 
was  undoubtedly  our  best  chronometer.  Chronometers  Frodsham  2490,  Hutton  202,  and  Bond  380, 
were  compared  with  Negus  twice  daily.  The  two  former  break  every  second  omitting  the  0 ;  the 
two  latter  break  every  even  second,  and  also,  at  59^  Frodsham  and  Bond  were  wound  at  8.30  a. 
m. ;  Negus  and  Hutton  at  8.30  p.  m.  at  first,  afterward  at  9  p.  m.  until  September  23,  and  after  that 
at  6  p.  m.  Chronometers  Negus,  Frodsham,  and  Bond  were  in  their  external  cases.  All  four 
rested  firmly  on  sand  heaped  on  the  cellar  floor  about  15  cm.  from  an  inner  foundation  wall  and  30 
cm.  from  one  another.  They  were  placed  in  this  order:  Negus,  Hutton,  Frodsham,  Bond.  The 
boxes  of  Hutton,  Frodsham,  and  Bond  were  never  opened  except  to  wind  them.  The  daily  range 
of  temperature  in  the  cellar  averaged  less  than  5  oC.  The  chronometers  were  compared  with  the 
clock  of  the  Allegheny  Observatory  twice  daily. 

The  measurements  of  length  before  the  first  interchange  of  knives  were  as  follows : 


Pend. — standard. 

M- 

August  18 .  +16.4 

19 .  +16.3 

19  .  +16.9 

20  .  ...  +16.9 

20' .  +21.5 

21  .  +17.5 

Mean .  +17.6 


But  these  measures  are  uncorrected  for  the  difference  of  temperature  between  the  pendulum  and 
the  standard;  and  in  point  of  fact  the  former  carried  no  thermometer.  We  may  assume  that  the 
result  should  have  a  correction  of  +2'^.4  on  this  account,  because  this  is  the  mean  value  of  the 
correction  in  the  following  series.  With  this  correction  the  mean  result  is  that  the  pendulum  was 
longer  than  the  standard  by  20#*  .0. 

S.  Ex.  29 - 61 
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After  the  first  interchange  the  results  were  these : 

Pend. — standard. 


September  10 .  +19.  4 

11 .  +18.6 

12  .  +18.4 

13  .  +19.6 


Mean .  +19.0 


After  the  second  interchange  the  results  were  as  follows: 

Pend,  standard. 

September  23 . 

.  +19.6 

23 . 

. .  +20.3 

24 . 

.  +21.6 

24 . 

.  +21.3 

25 . 

.  +17.0 

26 . 

.  +17.7 

Mean 


+19.5 


We  conclude  that  the  pendulum  preserved  the  same  length  at  all  times,  and  was  19«'.5  longer 
tlian  the  standard.  The  latter  at  15°  C.  is  261'‘.1  longer  than  the  meter  assumed  in  the  “  Measure¬ 
ments  of  Gravity  at  Initial  Stations  ” ;  so  that  in  terms  of  that  meter  the  length  of  the  pendnlom 
at  15°  C.  was 

1“.0002806. 

The  difference  in  the  distances  of  the  center  of  mass  from  the  two  knife-edges  was  found  to  be 
in  one  position 

0“.39351 


and  in  the  other 


0"».39352. 


To  these  values  must  be  applied  a  small  correction,  +.14™'°,  which  in  the  Measurements  of 
Gravity  at  Initial  Stations”  is  correctly  given,  but  is  applied  Avith  the  wrong  sign. 

The  following  is  the  calculation  of  the  length  of  the  seconds  pendulum  firom  the  first  four  and 
last  four  days’  oscillations  at  Ebensburgh : 


First  days. 

$ 

T^ . 1.0064420 

T, . 1.0065140 

T/ . 1.0129266 

T„*  . 1.0130704 

Corr.  stretching . 1.0130714 

i(Trf*+T.*)  . 1.0129986 

}(T/-T,*) . —730 

iK+K):(K-K) . 2.64046 

[T‘Eev.] . 1.0128131 

Same  in  mean  time . 1.0072880 

Length  pend . 1.0002806 

Sec.  pend . 0.9930432 


Last  days. 
« 

1.0064388 

1.0065033 

1.0129191 

1.0130489 

1.0130499 

1.0129845 

—654 

2.64097 

1.0128187 

1.0072936 

1.0002806 

0.9930379 


Seconds  pendulum  at  Ebensburgh  =;  0'°.9930406. 
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This  is  expressed  in  terms  of  the  erroneous  meter  having  the  provisional  correction  —162  x  10“*'. 
Applying  as  for  Allegheny  the  corrections  for  elevation  and  latitude,  we  have 

Seconds  pendulum  at  Ebensburgh _  0.9930244 

Elevation .  .  +1827 

Latitude . .  —21399 

Corrected  to  equator  and  sea-level _  0.9910672 

In  the  tables  appended  to  the  edition  of  this  Appendix  which  has  been  published  separately 
are  given  the  details  of  the  work  at  Ebensburgh. 

m.— DETERMINATION  OF  ORAVIT7  AT  YORK. 

• 

York,  Pa.,  is  situated  east  of  the  Alleghanies  in  a  comparatively  plain  country.  The  pendulum 
was  oscillated  in  the  cellar  of  the  factory  of  Mr.  A.  B.  Farquhar,  near  the  railway  station,  on  Duke 
street.  The  transit  was  about  a  hundred  yards  to  the  east  of  the  factory,  on  land  belonging  to 
Messrs.  Billmeyer  and  Small,  in  Gay  alley.  The  co-ordinates  of  the  station  are : 

Latitude,  39®  58'  north. 

Longitude,  5*^  06“  54*  west  of  Greenwich. 

Elevation,  122  meters  (373  feet). 

The  work  at  this  station  was  conducted  by  Mr.  Henry  Farquhar,  under  my  supervision.  The 
pendulum  observations  were  partly  made  according  to  a  method  of  eye-and-eai*  eoincidences  in¬ 
vented  by  Mr.  Farquhar.  For  the  purpose  of  studying  the  effects  of  flexure,  the  Repsold  reversi¬ 
ble  pendulum  was  oscillated  on  various  supports,  viz :  1st,  on  the  Repsold  tripod  5  2d,  on  a  solid 
support  formed  by  bolting  the  head  of  the  Repsold  tripod  to  an  oaken  plank  2  inches  thick;  3d, 
on  the  Geneva  support  and  tripod,  with  the  bells  off  and  with  the  bells  on  (this  to  ascertain  the 
effect  of  the  bells) ;  4th,  on  the  Repsold  tripod  mounted  on  a  wooden  support;  5th,  on  the  Repsold 
tripod  resting  on  pieces  of  India  rubber. 

Experiments  were  also  made  at  this  station  upon  the  effect  of  substituting  rollers  for  the  knives 
as  the  bearings  of  the  pendulum.  The  rollers  were  steel  cylinders  of  6““  diameter,  backed  by 
steel  planes.  They  were  well  constructed  by  Messrs.  Darling,  Brown,  and  Sharpe.  The  utmost 
pains  were  taken  (here  as  well  as  in  later  experiments  in  Baltimore)  to  avoid  the  inclusion  of  dust 
between  the  roller  and  its  support.  Nevertheless  the  decrement  of  the  amplitude  was  very  rapid 
for  arcs  above  .035  of  the  radius  on  each  side  of  the  vertical ;  and  the  periods  show  enormous 
variations. 

The  experiments  on  the  effect  of  the  bells  of  the  Geneva  support  are  also  of  interest,  though 
they  fail  to  give  a  very  accurate  evaluation  of  this  constant. 

The  summary  of  the  periods  of  oscillation  at  this  station  (except  upon  the  Geneva  support) 
has  already  been  published  in  the  Coast  Survey  Report  for  1881,  pages  423-424.  This  summary  is 
here  repeated,  with  the  difference  that  the  flexure  corrections  are  now  applied,  that  some  errors  of 
computation  are  corrected,*  and  that  the  experiments  relating  to  the  effect  of  the  bells  are  added. 

*  The  foUowing  table  shows  these  oorrections : 


Support. 

Method  of 
obserratioii. 

Position 
heavy  end. 

Date. 

CorrectioD  to 
last  figure. 

Cause  of  former  error. 

Bepaold  .. 

Transits  ... 

XTp . 

May  2. 

-9 

Error  in  subtraction  had  oooa- 
Bioned  rijeotion  of  a  transit. 

Do . 

Coinoidence. 

Down . 

Mar.  19. 

-9 

Error  of  computation. 

Do . 

....do . 

- do . 

Mar.  21. 

-1 

Do. 

Stifl^sst  ... 

Transits .... 

....do . 

Apr.  4,  bit. 

-8 

Mr.  Farquhar  thinks  he  recorded 
the  wrong  minute,  a  fault  to 
which  he  was  liable.  Changing 
the  minute  a  iqjected  transit  is 
brought  into  ooncordanoe  with 
the  others. 
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In  drawing  up  the  summary,  besides  the  corrections  for  arc,  pressure,  temperature,  and  rate, 
the  following  have  been  applied : 


Cause. 

Authority  for  amount. 

Amount. 

Heavy  end  down. 

Heavy  end  up. 

Knife,  7-8  (for  3-4,  with  reversed  sign) . . 

See  Ebensburgh  report*  . . 

—.000006 

+.000015 

Flexure  Repsold  support . 

C.  S.  R,  1881,  p.  424 . 

000084 

—.000036 

Flexure  stitfest  support . 

Flexure  Geneva  support . 

C.  S.  R.,  1881,  p.  423  . 

—.000022 

—.000009 

C.S.  R..  1881,p.  399 . 

—.000020 

—.000009 

Flexure  wooden  support . 

C.  S.  R.,  1881,  p.  423 . 

—.000123 

—.000054 

Flexure  rubber  sdpport . . . 

. do . 

—.000300 

—.000131 

Geneva  cylinder . 

C.  S.  R.,  1876,  p.  270  . 

—.000004 

—.000008 

Geneva  bells . 

C.8.R.,1876,  pp.  270, 271.. 

-.00001* 

—.000028 

*  At  the  time  the  paper  on  the  flexnre  of  pendnlum  snpporta  waa  drawn  np  Mr.  Smith  had  not  moMared 
the  knives.  It  was  conseqnently  necessary'  to  determine  this  correction  a  posteriori  and  slightly  different  oor* 
rectious  were  thus  used  in  the  synopsis  given  in  that  report,  viz,  — .000004  and  +.000012. 


Periods  of  Oscillation  at  York. 


REPSOLD 

SUPPORT. 

Method  of  transits. 

Heavy  end  down. 

Heavy  end  i 

Knife  7-8. 

Knife  3-4. 

1880. 

9. 

1880. 

a. 

April  7 . . , 

_ 1.006413 

April  7 . 

...  -  ....1.006467 

April  30.. 

April  30 . 

. 1.006446 

Knife  3-4. 

Knife  7-8. 

May  2 . . 

•  •  4  •-  ■ 

. . 1.006418 

May  2 . 

. 1.006486 

May  3 . . 

. 1.006418 

May  3 . 

. 1.006483 

Method  of  coincidences. 

Knife  3-4. 

Knife  7-8 

March  19.. 

. 1.006432 

March  19 . 

. 1.006490 

March  21.. 

. 1.006407 

March  21 . 

. 1.006440 

June  4  . 

•  ■  • . . 

. 1.006413 

June  4 . 

. 1.006472 

June  5.. 

. 

. 1.006407 

June  4 . . 

. 1.006450 

Knife  7-8. 

Knife  3-4. 

March  22.. 

•  •  •  •  . 

..^....1.006422 

March  22 . 

. 1.006488 

March  23.. 

March  23 . 

. 1.006494 

June  6-. 

. 1.006421 

J  une  6 . 

. 1.006472 

June  6.. 

. 1.006429 

June  6 . 

. 1.006466 

STIFFEST 

SUPPORT. 

Method  of  transits. 

Heavy  end  down. 

Heavy  end 

Knife  3-4. 

Knife  7-8. 

March  31.. 

. 1.006416 

March  31 . 

. 1.006467 

April  2 . . 

. 1.006419 

April  2 . 

. 1.006472 

Knife  7-8. 

Knife  3-4. 

April  4 . . 

. 1.006410 

April  4 . 

. 1.006471 

April  4 . . 

. 1.006417 

April  4 . 

. 1.006463 

Method  of  coincidences. 

Knife  7-8. 

Knife  3-4. 

March  26.. 

•  • « .  • 

. 1.006419 

March  26 . 

. 1.006456 

March  27.. 

. . 1.006423 

March  27 . . 

. 1.006463 

Knife  3-4. 

Knife  7-8. 

March  28,. 

. 1.006417 

March  28 . 

. 1.006461 

March  29.. 

. . . .  • 

_ 1.006416 

March  29 . 

. 1.006463 
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WOODEN  SUPPORT. 


Method  of  coincidences. 


Knife  7-8. 

Knife  3-4. 

April  24 . 

. 1.006420 

April  24 . 

. 1.006473 

April  25 . 

. 1.006417 

April  25 . 

. 1.006469 

Knife  8-4. 

Knife  7-8. 

April  27 . 

. 1.006416 

April  27 . 

. 1.006470 

April  28 . 

. 1.006417 

April  28 . 

. 1;006488 

RUBBER  SUPPORT. 

Method  of  coincidences. 

Knife  7-8. 

Knife  3-4. 

April  18 . 

Sm 

. 1.006404 

April  18 . 

8m 

. 1.006484 

April  20 . 

.  1.006401 

April  20 . 

. 1.006482 

GENEVA  SUPPORT ; 

BELLS  OFF. 

Method  of  transits. 

Knife  3-4. 

Knife  7-8. 

May  19 . 

May  19 . 

. 1.006499 

Knife  7-8. 

Knife  3-4. 

May  22 . 

. 1.006420 

May  22 . . 

; . 1.006488 

Method  of  coincidences. 

Knife  3-4. 

Knife  7-8. 

May  18 . 

. .  . 1.006433 

May  18 . 

. 1.006509 

Knife  7-8. 

Knife  3-4. 

May  23 . . 

May  23 . 

. 1.006463 

GENEVA  SUPPORT; 

BELLS  ON. 

Method  of  coincidences. 

Knife  7-8. 

Knife  3-4. 

May  26 . . 

. 1.006432 

May  26 . 

. Rejected. 

May  27 . 

. 1.006439 

May  27 . 

. 1.006485 

May  29 . 

May  29 . . 

. 1.006469 

Knife  3-4. 

Knife  7-8. 

May  30 . . 

. 1.006432 

May  30 . 

. 1.006507 

May  31 . 

. 1.006437 

May  31 . 

. 1.006488 

The  means  of  the  observed  periods  for  the  Bepsold  and  stiffest  supports  are — 

Method  of  transits. 

Heavy  end  down.  Heavy  end  up. 

f.  8. 


Bepsold  support . 

Stiffest  support . 

. 1.006413  ±1 

. 1.006416  ±1 

1.006470  ±6 
1.006468  ±1 

Weighted  mean .... 

. 1.006414  ±1 

1.006468  ±1 

Method  of  eoincidenoee. 

Bepsold  support . 

Stiffest  support . 

. 1.006417  ±3 

. 1.006419  ±2 

1.006471  ±  6 
1.006461  ±  1 

Weighted  mean .... 
General  mean . 

. 1.006418  ±2 

. 1.006416  dtl 

1.006462  :tl 
1.006465  ±1 
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It  will  be  seen  that  the  method  of  eye  and  ear  coincidences  is  greatly  inferior  in  accuracy,  the 
eight  observations  taken  in  this  way  on  the  Eepsold  support  being  less  valuable  than  the  four  by 
transits;  and  there  can  be  little  doubt  that  the  means  would  be  brought  nearer  to  the  truth 
by  rejecting  all  the  observations  by  these  coincidences.  We  shall  accordingly  allow  observations 
with  this  method  only  one-fourth  weight.  With  these  weights,  the  above  periods  become^ 

Corrected  periods .  . 1.006415  1.006468 

The  observations  on  the  Geneva  support,  with  the  bells  off,  give 

Heavy  end  down.  Heavy  end  up. 

8.  8. 

1.006424  1.006492 

The  differences  from  the  corrected  periods  just  ascertained  are — 

+  .000009  +.000024 

These  numbers  are  in  such  a  proportion  as  to  indicate  some  force  acting  equally  on  the  x>endn- 
lum  in  its  two  positions.  Experiments  subsequently  made  in  Baltimore,  to  be  described  in  another 
memoir,  leave  no  doubt  that  the  effect  is  connected  with  the  supporting  planes  of  the  Geneva 
receiver. 

The  observations  with  the  bells  on,  all  made  by  the  method  of  coincidences,  give — 

Heavy  end  down.  Heavy  end  up. 

8*  8» 

1.006435  1.006485 

From  these  numbers  it  would  seem  that  the  effect  of  the  bells  may  be  a  little  larger  than  was  cal¬ 
culated;  but  the  error,  if  any,  can  hardly  be  sensible  when  the  receiver  is  pumped  out. 

The  time  observations  were  made  with  the  same  transit  instrument  used  at  Hoboken  and  at 
Ebensburgh.  The  eye-piece  not  being  quite  steady,  the  variations  of  collimation  were  consider¬ 
able,  and  the  instrument  could  not  be  kept  free  from  dust.  Time  was  kept  by  the  four  chro¬ 
nometers  : 

Negus  1589 
Frodsham  2490 
Hutton  202 
Bond  380 

They  seem  to  have  required  cleaning,  and  show  large  diurnal  variations.  An  attempt  was  made 
in  the  computations  to  take  account  of  these,  but  not  successfully. 

The  measurement  of  the  pendulum  on  March  3  showed — 

Pendulum— standard= +26.^9 

On  May  7  and  8  three  sets  were  taken  with  heavy  end  up,  on  which  account  1.  0  has  to  be  added 
to  the  results.  (See  ^^Measurements  of  Gravity  at  Initial  Stations.”)  With  this  correction  the 
results  are  as  follows : 

8- 

Pendulum —standard=:+26.9 
+23.4 
+25.8 

Mean  +25.3 

On  June  9,  the  knives  having  been  interchanged,  four  sets  gave 

Pendulum— standard= + 27.8 
+25.5 
+31.3 
+30.0 

Mean  +28.6 
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These  figures  are  uncorrected  for  the  difference  of  thermometers  on  the  pendnlnm  and  standard, 
becanse  such  correction  would  make  the  accordance  of  the  measures  much  less  good.  We  must 
assume  the  excess  of  length  of  the  pendulum  in  the  first  position  to  have  been  +26f*.l,  and  for  the 
mean  of  the  two  positions  +27^* .3.  Since  the  standard  is  +261^».l  longer  at  15^  C.  than  the  assumed 
meter,  it  follows  that  the  length  of  the  pendulum  in  terms  of  that  meter  (now  known  to  be  false)  was 

1“.0002884 

I  prefer  to  retain  the  erroneous  meter  for  the  present,  in  order  to  avoid  further  confusion. 

The  difference  of  the  distances  of  the  center  of  mass  ffom  the  two  edges  was  found  to  be 


Date. 

Knife,  8-4  at 
heavy  end. 

Knife,  7-8  at 
heavy  end. 

First  roller  at 
heavy  end. 

Second  roller 
at  heavy  end. 

Mftrnh  22 . 

m. 

0.89348 

0.80340 

0.39353 

m. 

0.89858 

0.89340 

0.39351 

m. 

m. 

March  28 . 

April  26 . 

May  10 . 

0.30888 

0.89887 

May  80 . 

0.89344 

0.89358 

Means . . 

0.89345 

a  89351 

In  the  mean  of  the  two  positions  of  the  knives  we  have  0.39348,  to  which  .00014  has  to  be  added 
on  account  of  the  error  of  the  standard.  {See  Measurements  of  Gravity  at  Initial  Stations.”) 
The  following  is  the  calculation  of  the  lengtli  of  the  seconds’  pendiiluin  at  York: 


T.- 

: 1.006415 

T,=1.006468 

T.* 

1.012871 

1.012978 

i(T,*+T.«) 

1.012926 

Gorr.  stretching  1.012979 

-64 

-137 

[T*  Eev.] 

1.012788 

Whence  the  length  of  the  seconds^  pendulum  in  York  referred  to  the  meter  heretofore  used  is: 

0-.993073 


Provisional  correction  to  meter .  — 16 

Elevation .  +194 

Latitude .  —2146 


Reduced  to  sea-level  and  equator .  0.991015 


These  reductions  have  been  made,  like  those  of  Allegheny,  in  accordance  with  the  principles  of 
my  memoir  on  the  ellipticity  of  the  earth  (Coast  Survey  Report  for  1881,  Appendix  No.  16). 

Details  of  the  work  at  York  are  printed  in  tables  appended  to  the  edition  of  this  Appendix 
which  has  been  published  separately. 


Digitized  by 


Goo^te 


LIST  OF  SKETCHES. 


No.  1.  Sketch  of  general  progress  (eastern  sheet). 

2.  Sketch  of  general  progress  (western  sheet). 

3.  Sections  I  and  II.  Triangnlation  between  the  St.  Croix  and  Hudson  Rivers  and  to 

Lake  Ontario. 

4.  Sections  II  and  III.  Triangnlation  between  the  Hudson  River  and  Gape  Henry,  and 

the  Ohio  River. 

5.  Section  IV.  Coasts  and  Sounds  of  North  Carolina. 

6.  Sections  HI,  IV,  and  V.  Triangnlation  between  the  Maryland  and  Georgia  base-lines 

(southern  part),  with  extension  westward  and  triangnlation  in  Tennessee. 

7.  Section  V.  Coasts  of  South  Carolina  and  Georgia. 

8.  Section  VI.  East  Coast  of  Florida  from  Amelia  Island  to  Halifax  River. 

9.  Section  VI.  East  Coast  of  Florida  from  Halifax  River  to  Cape  Canaveral. 

10.  Section  VI.  East  Coast  of  Florida,  Indian  River  to  Cape  Florida. 

11.  Section  VI.  West  Coast  of  Florida,  Tampa  Bay  and  vicinity. 

12.  Section  VII.  West  Coast  of  Florida,  St.  Joseph’s  Bay  to  Mobile  Bay. 

13.  Section  VLfl.  Triangnlation  of  the  Mississippi  River. 

14.  Section  IX.  Texas. 

15.  Section  X  (lower  sheet).  Coast  of  California  from  San  Diego  to  Point  Sal. 

16.  Section  X  (middle  sheet).  Coast  of  California  from  Point  Sal  to  Tomales  Bay. 

17.  Section  X  (upper  sheet).  Coast  of  California  from  Tomales  Bay  to  the  Oregon  line,  and’ 

Section  XI  (lower  sheet),  coast  of  Oregon  from  the  California  line  to 
Tillamook  Bay. 

18.  Section  XI  (upper  sheet).  Coasts  of  Oregon  and  Washington  Territory  from  Tillamook 

Bay  to  the  boundary. 

19.  Section  XII.  Alaska  (eastern  part). 

20.  Sections  XIII  and  XIV.  Reconnaissance  and  triangnlation  in  Kentucky  and  Indiana. 

21.  Section  XIV.  Reconnaissance  and  triangnlation  in  Wisconsin. 

22.  Sections  XIV  and  XV.  Geodetic  connection  of  the  coast  triangnlation  of  the  Atlantic 

and  Pacific,  Missouri  and  Illinois. 

23.  Section  XIV.  Geodetic  connection  of  the  coast  triangnlation  of  the  Atlantic  and  Pacific, 

Nevada. 

24.  Chart  showing  the  positions  of  the  telegraphic  longitude  stations  in  the  United  States. 

ILLUSTRATIONS. 

25.  To  Appendix  No.  8.  The  estuary  of  the  Delaware. 

26.  To  Appendix  No.  9.  Tidal  station  at  Sandy  Hook. 

27.  To  Appendix  No.  10.  Maxima  and  minima  tide-predicting  machine,  general  diagram. 

28.  To  Appendix  No.  10.  Maxima  and  minima  tide- predicting  machine,  side  view. 

29.  To  Appendix  No.  10.  Maxima  and  minima  tide-predicting  machine,  back  view. 

30.  To  Appendix  No.  10.  Maxima  and  minima  tide-predicting  machine,  front  view. 
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